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ANNUAL REPORT OF THE 
MASSACHUSETTS AGRICULTURAL EXPERIMENT 
STATION -  1936
IN T R O D U C T IO N  
F. J. S ievers, D irector
C hanges in econom ic and  social conditions should find expression in  m odify­
ing th e  operations of research  agencies p rim arily  established to  serve the 
general public . I t  is hoped th a t  th e  E xperim en t S ta tio n  adm in istra tion  will 
never lose sigh t of th is  fun d am en ta l fact. E ven  though  it  m ay  no t appear 
th a t ,  in th e  m ain , th ere  is an y  change in th e  p ro jec ts under investigation 
th ere  is, nevertheless, a con tinual expansion of service in to  new fields and a 
re tra c tio n  from  those  activ ities  no longer considered of forem ost im portance.
As a  resu lt of a re-eva lua tion  of con tem pla ted  services to  sa tisfy  th e  desires 
for increased  research  in n u rse ry  cu ltu re  a t  th e  W alth am  F ield Station, it 
was considered th e  p a r t  of w isdom  to  tem p o rarily  forego th e  utilization  of 
th e  ap p ro p ria tio n  m ade last y ear for expansion and equipm en t in th e  hope 
th a t  reconsideration  w ould find ap proval for an  enlarged appropria tion  such 
as is included in  th e  p resen t b u dget requests . In  th e  m eantim e, our research 
p rogram  has n o t only been p u t in to  operation  b u t is serving very effectively 
un d er th e  leadership  of Professor George G raves and  M r. H aro ld  S. Tiffany.
T he dem and for service in v itam in  values of foods has tak en  on proportions 
q u ite  beyond  w h a t was an tic ip a ted  when th e  N u tritio n  L ab ora to ry  was first 
p rov ided  and  p a rtia lly  equ ipped . T his lab o ra to ry  has afforded a means for 
a v e ry  desirable ty p e  of cooperation  am ong m em bers of several departm ents 
in  th e  college and  its effectiveness is a lready  a ttra c tin g  quite  general at­
ten tio n . D uring  th e  y ea r an  a m o u n t of $5,000 was especially allo tted  to 
th e  E xperim en t S ta tio n  for th e  purpose of add ing  encouragem ent to the 
activ ities  in  th a t  phase of n u tritio n  w hich deals w ith  som e of th e  numerous 
h u m an  deficiency disorders. T h is donation , ob tained  largely through the 
ac tiv ities of D r. Joel E . G old thw ait, has been designated  th e  Mrs. Henry 
L ang  F u n d  in honor of th e  donor. T he A m erican M edical Association has 
also expressed its recognition  of o u r service by  m aking a vo lun tary  financial 
co n trib u tio n  to  th e  su p p o rt of an o th er phase of th e  work.
A t th e  C ran b erry  F ie ld  S ta tio n , our a tte m p ts  a t solving some of th e  manage­
m en t problem s, especially as these  re la te  to  weed control, have been instru­
m en ta l in  im pressing th e  m em bers of th e  C ran b erry  Grow ers’ Association 
sufficiently  to  cause th is  o rgan ization  to  ap p ro p ria te  th e  sum  of $500 for the 
purpose  of giving special encouragem ent to  w ork in th a t  field.
All of these  reac tions w hich, in  them selves, are v ery  com plim entary, never­
theless becom e som ew hat em barrassing  w hen we find ourselves continually in 
a  position  w here we need to  be apologetic for no t being able to serve ade­
qua te ly , those who have a r ig h t to  m ake requests. A t present, there are 
dem ands before us from  th e  M assachuse tts  A rborists Association to assist 
th em  in establish ing  a sound  basis for dealing w ith  the  num erous entomo­
logical, pa thological, an d  physiological problem s confronting them  in their 
a tte m p ts  to  preserve and enhance th e  n a tu ra l h o rticu ltu ra l beauties of the State.
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T he greenkeepers, too , are v e ry  active  in soliciting our aid  in th e  so lu tion  
of th e  m an y  problem s confron ting  those  who have  th e  d irec t responsib ility  
for p roviding such golfing facilities as a  recreation-conscious public  is in ­
creasingly dem anding.
T he p o u ltry  in te res ts in th e  S ta te  are very  u rg en t in requesting  our a ssist­
ance in p roviding th em  w ith  certa in  in fo rm atio n  and  p ro tec tio n  regarding 
m any  of th e  claims m ade for v ita m in  values of p o u ltry  feeds. Such services 
are a lready  fa irly  well estab lished  in  som e of th e  o th er s ta te s , and  ana ly tica l 
m ethods in  th is  field are rap id ly  becom ing a  p a r t  of Feed C ontro l regulations. 
Sooner or la te r, th e  S ta te  of M assach u se tts  will need to  deal w ith  th is  m a tte r , 
and it is hoped th a t  L egislative approval m ay  be gained for an  item  a t p resen t 
included in  ou r b u d g e t for th e  purpose of estab lish ing  a sm all lab o ra to ry  
¡n w hich th e  several feeds m ay  be p u t  to  d irec t feeding tes ts .
To m eet these  an d  several o th e r definite  dem ands requires an  expanding 
budget and  it  w as p lan n ed  th a t  th e  g rad u al en largem en t in funds availab le  
from federal B an k head-Jones sources m igh t enable th e  E xperim en t S ta tio n  
to m eet these  needs. U n fo rtu n ate ly , how ever, p resen t recom m endations, as 
prepared by  th e  B u d g e t C om m issioner, fall very  decidedly  sh o rt of m eeting  
even th e  financial requ irem en ts  of th e  p rogram  a lread y  in  operation . To 
be faced w ith  th e  need for cu rta ilm en t a t  a tim e w hen  we are  confron ted  
with these increasing  dem ands for service will induce som e of our agricu ltu ra l 
groups to  seek d irec t ac tio n  in  o b ta in in g  legislative ap p ro p ria tio n s. T his 
type of expansion does n o t necessarily  m ake for th e  m ost sa tis fac to ry  p ro ­
gram ; b u t unless th e  L egisla tu re , th ro u g h  its  advisors, realizes th e  need 
for tak in g  th e  in itia tiv e , th e re  is sure to  be a n  a tte m p t to  confron t i t  regu larly  
with dem ands for co m p arativ ely  large increases in  our financial su p p o rt.
The un em p lo y m en t s itu a tio n  during  th e  depression an d  th e  experiences in 
providing m eans for tem p o ra ry  relief in th e  hope of p rom oting  recovery  
have furnished a d eq u a te  p roof th a t  m uch na tio n a l p lann ing  is necessary if 
such fu tu re  low levels in  o u r econom ic and  social life are  to  be avoided. I t  
is ev ident th a t  pub lic  w orks p ro jec ts as in au g u ra ted , n o t only locally b u t 
nationally , ran k ed  forem ost in  th e ir  co nstructive  value. Since i t  is generally  
recognized th a t  periods of p ro sp e rity  are  regu larly  followed by  depression 
lows m uch th e  sam e as hills a lte rn a te  w ith  dales, i t  w ould ap p ear th e  p a r t 
of wisdom to  an tic ip a te  and  p lan  for th e  nex t depression now th a t  th e  cou n try  
is well on th e  w ay  to  recovery . Such p lann ing , to  be sound, requ ires no t 
only all th e  w isdom  availab le  b u t, w h a t is even m ore essential, an  u n p re ju ­
diced approach . Such assignm ents are  n o t new to  ag ricu ltu ra l experim en t 
stations in th e ir  fu n c tio n  as public  service agencies and  it  is no t only n a tu ra l 
but highly desirable th a t  th e y  should  tak e  a v e ry  active  p a r t  in th e  develop­
m ent of a  sound  an d  p e rm an en t p rogram  for dealing w ith  problem s of 
unem ploym ent and  general econom ic an d  social sickness.
The soil conserva tion  program , as o rganized  un d er th e  federal adm in is­
tration , is one of those  p lan s th a t  is sure  to  find a v e ry  p rac tica l an d  perm an en t 
place a fte r som e of th e  po litica l pre jud ices an d  th e  p rim ary  adm in istra tio n a l 
difficulties hav e  been overcom e. N a tu ra lly , such a  p rogram  is decidedly 
influenced by  local conditions. T he U n ited  S ta tes  rep resen t all extrem es 
in varia tions in  th e  ag ricu ltu re  of th e  n o rth e rn  tem p era te  zone. T hese ex­
tremes are fu rth e r influenced by  such artificial econom ic factors as alw ays 
have a  significant bearing  on th e  p rac tica l phases of a n y  in d u stry . M ost of 
the problem s, therefo re , a re  m ore or less u n ique  to  a  region w ith in  th e  area  
and local au th o ritie s  will find i t  necessary  to  exert considerable leadership
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if th e  service is to  becom e effective and  w orthy  of respect an d  en thusiastic  
su p p o rt.
In  th is connection, i t  should first be established th a t  soil conservation  is 
justified  as a public  policy. In  th e  past, we have been inclined to  assume 
th a t  th is  was th e  ob ligation  of th e  ind iv idual farm er. H is n a tu ra l in terest 
in  p o ste rity  was supposed to  furnish  th e  in itia tiv e  for keeping th e  farm  in 
a high s ta te  of p ro d u c tiv ity . T h is is a splendid  ideal and, no doubt, one 
th a t  m akes a  strong  appeal, especially in areas w here m any  of th e  sentim ental 
values of ow nership and  possession are recognized. U nfo rtunate ly , however, 
th e  business of farm ing has becom e so decidedly com petitive in recen t years 
th a t  th e  responsib ility  of p roviding for th e  im m ediate  requirem ents of the 
fa rm er and  his fam ily  has ta k e n  on trem endous proportions. T his tendency 
n a tu ra lly  crowds all in te res t in th e  conservation  of soil p ro d u c tiv ity  into 
th e  background . As a  resu lt, our soils have  de te rio ra ted  th rough  erosion 
an d  general exhaustion  a t  a v e ry  rap id  ra te  and th ere  is definite realization 
th a t  th is  is a m a tte r  deserving of th e  constructive  in te res t and support of 
th e  en tire  consum ing public  if our s ta n d a rd  of living is to  be m aintained. 
T he fe rtility  of th e  soil is, w ith o u t dou b t, our g rea tes t n a tu ra l resource. Our 
p resen t an d  fu tu re  p ro sp erity  is largely  d ep enden t upon  it. I t  m ust be con­
served. If  th e  ind iv idual fa rm er does n o t accep t th is  responsib ility  th e  nation 
m u st. T he S ta te  of M assachusetts , while in  general fa irly  sound in its soil 
m anagem en t program , th an k s  to  its  favorable  n a tu ra l conditions, nevertheless 
has its  problem s in th is  connection . T he E x p erim en t S ta tio n  is a ttem pting  
to  assum e som e of th e  responsib ility  for leadersh ip  w hich these problems 
requ ire .
A G R IC U LTU R A L ECO NO M ICS AND FARM  M ANAGEM ENT  
A. H. L in d sey  in  C harge
An E c o n o m ic  S tu d y  of S eco n d a ry  M ilk  M ark ets in  M assach u setts. 
G roup I -C o n n e c t ic u t  V a lley . (A. A. B row n, C. R . Creek, and J. E. 
D onley.) A n earlier survey  defined secondary  m ark e ts as cities or towns, 
w ith  th e  exception  of M etro p o litan  B oston, w ith  populations of 10,000 or 
m ore. R esu lts of th e  p resen t s tu d y  ten d  to  confirm  th e  opinion held by 
various groups th a t  th e  corporate  lim its of such m unicipalities are unsatis­
fac to ry  boundaries for a m ark e t. On th e  basis of d a ta  secured from dealer 
license app lications, th e  Springfield m ark e t has been determ ined as an area 
com posed of nine tow ns and  four cities.
Ju s t  as m ark e ts  are n o t necessarily  delineated  by  city  lines, neither are 
m ilksheds for given m ark e ts  d is tin c t one from  th e  o ther. The milkshed for 
th e  Springfield a rea  ex tends chiefly to  th e  n o rth  and northw est, although a 
few tow ns to  th e  so u th  an d  eas t are a p a r t  of it. W ith in  th is shed of 119 
tow ns in  five s ta te s , are th ree  sm aller m ark e ts  w ith  th e ir sheds, plus a group 
of farm ers whose p ro d u c tio n  goes to  B oston.
An experim ental s tu d y  was m ade of th e  n e t farm  prices, deliveries, butterfat 
tes ts , and  tru ck in g  charges of th e  producers shipping to N ortham pton . The 
w ide range in  price, th e  re la tiv e ly  sm all num ber of producers in the various 
price classes, th e  sca tte red  location  of th e  producers, the  low percentage of 
producers in a  given area  who ship  to  N o rth am p to n , the  fact th a t  a predom­
in an tly  college m ark e t has characteristics no t common to all, necessitate^ 
ex trem e qualification  of an y  conclusions w hich were draw n. W ith these limi-
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tations, th ere  is little  ra tio n a lity  to  th e  s tru c tu re  of n e t farm  prices for th a t  
portion  of th e  shed. T ruck ing  and  tru ck in g  charges, deliveries, and  b u tte r fa t  
tests for p roducers supply ing  N o rth a m p to n  are su b jec t to  th e  sam e lim ita tions 
as n e t prices, a lthough  n o t in  as high degree.
M ore sa tis fac to ry  resu lts  can be realized b y  analyzing  th e  shed in its  e n tire ty . 
A pproxim ately  2,300 producers in th is m ilkshed supp ly  th e  four secondary  
m arkets and  a B oston m ilk p lan t. Of th is  num ber, rough ly  1,900 p roduced  for 
the Springfield m ark e t a rea  in 1935. A com plete record  for 1935 is availab le  
to da te  for only 90 p e rcen t of th e  m ilk. I t  is expected  th a t  selected ra tio s, 
such as seasonal v a ria tio n  in p roduction , b u tte r fa t  te s t, and  m ark e t sales, 
determ ined on th e  basis of th is  volum e will hold even a fte r  a d ju s tm e n ts  have 
been m ade for th e  balance.
Average daily  deliveries for th is  volum e of m ilk show ed a  25 p e rcen t v a ria tio n , 
from 200,000 pounds in N ovem ber to  251,785 pounds in June . T hese q u an titie s  
do no t rep resen t th e  sm allest n o r th e  larg est d a y ’s receip ts in 1935. T h ey  in d i­
cate th a t  ev ery  d ay  in N ovem ber deliveries ten d ed  to  be lower th a n  daily  de­
liveries in an y  o th e r m o n th  of th e  year. And in th e  opposite  d irection , every  
day in June  deliveries tended  to be h igher th a n  daily  deliveries in  an y  o th er 
m onth.
The m on ths of h ighest and  low est average daily  sales b y  dealers did n o t cor­
respond to  th e  m on ths of h ighest and  low est average daily  deliveries b y  p ro ­
ducers. Average da ily  sales v aried  from  134,556 pounds in A ugust to  157,645 
pounds in M arch  — a range of 17.1 percen t.
Average daily  surp lus was low est in Ja n u a ry  w hen sales were above the  
August level and  deliveries were apprec iab ly  low er th a n  in June.
A S tu d y  of F arm  O rg a n iza tio n  and  S o il M a n a g e m e n t P ra c tic e s  in  
M a ssa ch u se tts  in  R e la tio n  to  A g r icu ltu ra l C o n serv a tio n  an d  A d ju s t­
m en t, w ith  S p ec ia l R e feren ce  to  th e  F o r m u la tio n  of a P rogram  u n d er  
the Soil C o n serv a tio n  an d  D o m e stic  A llo tm e n t  A ct. (C. R . C reek, in 
cooperation w ith  th e  D e p artm en ts  of Econom ics and  A gronom y.) T he resu lts 
of th is p ro jec t a re  rep o rted  in full elsew here (see re p o rt of th e  D e p a rtm en t of 
Economics). T he records tak en  on 113 d a iry  farm s in ten  counties show ed th a t  
58 farm s had  only seeded p astu re  fields w hich had  been im proved b y  fertilizing  
trea tm ent. T he p astu re  on 19 farm s had been tre a te d  w ith  fertiliz ing  m ateria ls 
bu t had n o t been seeded. On 36 fa rm s b o th  seeded and  non-seeded p astu re  
had been fertilized. On th e  m ajo rity  of farm s th e  seeded and  fertilized  p astu re  
fields yielded m an y  m ore days of g razing  per acre th a n  did th e  non-seeded 
fertilized p astu re . C om parisons were m ade of th e  g razing  secured from  an n u al 
pasture, rowen pastu re , and  open u n trea te d  p astu re  as well as th a t  from  th e  
treated pastures.
The effect of pastu re  im provem en t and  o th er facto rs upon farm  organ ization  
and operation  is being  stu d ied  m ore in tensive ly  on four farm s. A case s tu d y  
of each farm  for th e  y ear p rio r to  an y  p astu re  im provem en t and for th e  y ear 
1935 is in progress now, in an  effort to  de term ine  th e  econom ic feasib ility  of 
pasture im provem en t as well as its  place in a  lan d  conservation  program . T he 
desirability and  need of pastu re  im provem en t as a  soil conservation  practice  
is also being stud ied .
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D E PA R T M E N T  OF A G RICULTU RAL EN G IN EER IN G  
C. I. G u n n e ss  in  C harge
L o w -lif t  P u m p s for  C ranberry B ogs. (C. I. G unness.) T ests have been 
conducted  on a  low -lift pum p b u ilt b y  a M assachuse tts  m an u factu re r to  m eet 
th e  needs of cranberry  growers. T he pum p gave a m axim um  efficiency of 80 
percen t, w hich is well above th e  perform ance of m ost pum ps now used on cran­
berry  bogs.
M ilk  C oo lin g . (C. I .  G unness a n d  W . H . T ague.) T ests have been con­
ducted  on a ta n k  w ith  cooling coils concen tra ted  w ith in  a duct th rough  which the 
w a ter is d raw n b y  a circu la ting  pum p. T he w a ter is sprayed  on to the  m ilk cans 
in o rder to  give proper cooling a t  tim es when the  cooling w ater is below the neck 
of the  cans. T his a rran g em en t of coils perm its a very  low tem p era tu re  difference 
betw een re frigeran t and  ta n k  w ater, and  th e  sp ray  cools the  m ilk to  50° within 
one hour, even w hen th e  w ater is 3 inches below th e  neck of th e  can. On the 
s tre n g th  of these results , one m an u fac tu re r has incorporated  these im prove­
m en ts in his m ilk  cooling tan k s  and the  eq u ip m en t is now on the  m arket.
C ranberry S to ra g e . (C. I. G unness in  cooperation  w ith  th e  C ranberry 
S ta tio n  and  the  D ep artm en t of H o rticu ltu ra l M anufac tu res .) A stu d y  of 
c ran b erry  sto rage was s ta r te d  on sam ples collected from  th e  1936 crop. Some 
of these berries are still in storage, b u t  resu lts to  d a te  ind icate  economic possi­
bilities for th e  storage of berries a t  tem p era tu res  rang ing  from  35° to  50°.
B rood in g . (C. I. G unness in cooperation w ith  th e  D ep artm en t of Poultry  
H u sb an d ry .) A pro ject was s ta rte d  in th e  spring  of 1936 to  determ ine the 
op tim um  tem p era tu re , h um id ity , and  ra te  of air circulation  for brooders. A 
large brooder, e lectrically  h eated , is used in th e  experim ents, affording ample 
space and a wide range of a ir conditions for th e  chicks. No results can be re­
po rted  from  th is investiga tion  u n til th e  end of th e  p resen t brooding season.
In v e s t ig a tio n  of A pple S to ra g es . (C. I .  G unness in cooperation with 
th e  D e p a rtm en t of Pom ology.) T he w ork  on apple storages has been continued. 
T he resu lts  from  th is s tu d y  were rep o rted  qu ite  fu lly  in th e  1936 report. Addi­
tio n a l d a ta  have been collected during  the  p as t y ear and a bulletin  on apple 
sto rages is now being prepared .
D E PA R T M E N T  OF AG RO NO M Y  
W alter  S. E ise n m e n g e r  in  C harge
T o b a cco  P ro jec ts . (W alter S. E isenm enger and  K arol J . Kucinski.) 
C ropping System s. T obacco grown in ro ta tio n  w ith  o ther crops is frequently 
in fected  w ith  a disease called brow n ro o t-ro t. S tudies have shown th a t the 
chances for serious infection following certa in  crops are m uch less than  when 
tobacco  follows certa in  o th er crops. I t  would seem, therefore, th a t  the most 
sa tis fac to ry  contro l for th e  disease on tobacco grown in ro ta tion  is to precede 
tobacco w ith  a crop w hich will reduce th e  chances of serious infection to a 
m inim um . F o r th e  p a s t two years, resu lts have indicated  th a t  satisfactory 
tobacco  can be expected  following po ta toes and red top . The basis for compari­
son included q u a lity , yield , and  appearance of roots.
T he following rep resen t th e  yields from  different trea tm en ts :
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Plot T rea tm en t
N um ber
of
P io ts
A verage Yield 
per Acre 
P ounds
Red top  c o v e r .......................................................................... 6 2,153
Check ( l i m e d ) .......................................................................... 5 2,089
Check (no l i m e ) .......................................................................... 5 2,197
Orchard grass c o v e r ................................................................. 6 2,124
Spinach c o v e r .......................................................................... 6 2,084
Tall m eadow oa t grass cover 6 2,128
Italian  rye grass c o v e r ........................................................ 6 2,104
M anure (no c o v e r ) ........................................................ 4 2,207
2d year tobacco a fte r p o t a t o e s .............................................. 1 2,046
1st year tobacco a fte r  1-year-old o rchard  grass 4 1,558
1st year tobacco a fte r  1-year-old t im o th y  sod 1 1,739
2d year tobacco a fte r  m anure  and  1-year-old red to p  . 2 2,352
Tobacco a fte r m an u re  and  red  to p  c ove r . . . . 2 2,222
1st year tobacco a fte r  red to p  and  clover h ay , 2-year sod 1 2,352
1st year tobacco a fte r  2-year-old red  to p  sod
1st year tobacco a fte r  2-year-old sod of tim o th y  and
1 2,252
c l o v e r ................................................................................... 1 2,423
1st year tobacco a fte r  2-year-old sod of tim o th y 1 2,242
1st year tobacco a fte r  1-year-old sod of red  to p  and  clover 1 1,779
1st year tobacco a fte r 1-year-old sod of red  to p • 1 2,021
Excellent yields were o b ta ined  th is p a s t season from  p lo ts in  w hich tobacco 
followed lam b ’s q u a rte rs  (Chenopodium album) and  pigweed (A m aranthus  
retroflexus) and  from  a sm all p lo t of e lectrically  sterilized  soil. T hese soils 
had been cropped previous to  th is experim ent w ith  four successive years of corn.
In the spring of 1935 one p o rtion  of th e  field was sown w ith  la m b ’s q u a rte rs , 
another portion  w ith  pigweed, and  th e  rem ainder again  p lan ted  w ith  corn. In  
the spring of 1936 th e  soil of a p a r t  of th e  field w here corn had prev iously  grown 
was electrically sterilized . T he soil was rem oved to  a d e p th  of six inches, p laced 
in a box connected w ith  term inals, sterilized  a t  a tem p e ra tu re  of 100° C. or 
above, and replaced in th e  field w hen th e  process was com pleted . In  a n o th e r 
part of the  field where corn had  been grow n, m atu re  tobacco p lan ts  were left 
in the field over w in ter and  plowed un d er in  th e  sp ring  of 1936.
Tobacco was grown on th e  field in 1936, w ith  resu lts as follows:
A verage Yield 
per Acre 
Pounds
Tobacco following c o r n .............................................. 2,110
Tobacco following corn (m atu re  tobacco  p lan ts  plowed
u n d e r ) .................................................................  2,195
Tobacco following lam b ’s q u a rte rs  (Chenopodium a lb u m ) . 2,427
Tobacco following pigw eed (A m aranthus relroflexus) . 2,632
Tobacco on sterilized  p l o t ...............................................2,564
Spacing E xperim ents. An experim ent to  a tte m p t to  de term ine  th e  effect of 
spacing on y ield an d  especially  on th e  con to u r and  th ickness of leaves of 
tobacco was carried  on during  th e  p a s t year. N o t all of th e  d a ta  hav e  as y e t 
been taken, as to  q u a lity , desirable shape, e tc ., b u t  th e  yields are included 
in the following: (the  d istan ce  betw een  rows is in d ica ted ; th e  tw o ty p es of 
tobacco used are  com m on H a v an a  and  N o. 13, a ty p e  m ore re s is tan t to  black 
root-rot (Thielavia basicola).
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A verage Y ield per Acre
D istance 
betw een P lan ts
Rows 36 inches a p a rt Rows 39 inches a p a rt .
V ariety  
No. 13
Com m on
H avana
V ariety  
No. 13
Comm on
H avana
15 . 2,022 2,068 2,331 2,037
18 . 2,114 2,140 2,013 1,739
21 . 1,984 1,864 1,992 1,437
24 . 2,054 1,884 1,926 1,707
27 . 2,094 1,631 1,801 1,537
T h e  R e a c tio n  of P la n ts  G row n in  th e  F ield  to w a rd  th e  S u b seq u en t  
T ob a cco  P la n ted  in  R o ta tio n . (W alter S. E isenm enger and  K arol J. 
K ucinski.) I t  h as been a  conjecture of th e  w riters th a t  there  was a possible 
re la tionsh ip  betw een th e  bo tan ical species and  ra te  of am m onification and 
n itrifica tion  of p lan t tissue and th e  capacity  to  induce brow n roo t-ro t when 
different p lan ts  were grown in ro ta tio n  w ith  tobacco.
All th e  grasses tried  w ith  th e  exception of red to p  are conducive to  the occur­
rence of th e  trouble . R ed to p  decom poses th e  m ost slowly of all the  grasses 
used  in ro ta tion .
T he Solanaceae, po tatoes, tom atoes, e tc ., do n o t seem to induce the  trouble. 
T h ey  decom pose exceedingly rap id ly  to  am m onia and  n itra te  nitrogen. Rag­
weed and horseweed decom pose fairly  rap id ly , and do no t induce the  malady.
On a field th is  year were p lan ted  th e  following varie ties of p lan ts: horseweed, 
alfalfa, C anada  bluegrass, K en tu ck y  bluegrass, sw eet clover, orchard grass, 
red clover, rye, w heat, artichoke, red to p , ragw eed, gladiolus, tu rn ip , tomato, 
pepper, cabbage, squash , sudan  grass, sorghum , buckw heat, carrots, millet, 
and seaweed (applied). T he re la tive  ra te  of am m onification and nitrification 
of these p lan t tissues is know n from  previous experim ents.
In  1937, tobacco will be p lan ted  where (on four p lo ts of each plant) these 
p lan ts  were grown in 1936.
M a g n e siu m  R e q u ir e m e n ts  o f P la n ts . (W alter S. Eisenm enger and 
K arol J . K ucinski.) P a rts  of a field known to  be deficient in magnesium  were 
used to  determ ine th e  re la tive  response and tolerance of different crops to this 
elem ent. A m ixed fertilizer contain ing  no calcium  or m agnesium  was applied 
to th e  en tire  field, and  m agnesium  su lfa te  and ground lim estone were added as 
follows: P lo t A —  none, P lo t B — m agnesium , P lo t C —  magnesium and 
lim e, P lo t D —  lim e.
T he differences in  appearance during  the  growing period were marked. 
Differences in yield, expressed as pounds per acre, are shown in the following 
tab le :
P lot M angels R u ta ­
bagas
A — N one 32,231 38,287
B —
M agnesium  42,390 42,430
C —  M agne­
sium  and  lime 48,167 51,474
D  —  Lim e 31,076 45,776
P o ta toes  Corn
P ounds Percent- S tover
per A age of 
Seconds
D ry
7,492 28.85 2,544
14,481 23.81 3,755
17,435 13.22 3,310
16,811 15.71 2,955
Ears
D ry
Buck­
w heat
Barley* Oats*
1,918 1,611 3,458 7,092
3,746 2,037 2,824 4,705
3,033 2,278 2,025 3,078
3,462 2,039 3,497 2,997
»These crops m ay have been affected during  th e  d ry  sum m er by a gravelly slope running through 
th e  plots.
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T he A b sorp tion  by Food P la n ts  o f C h em ic a l E le m e n ts  Im p o r ta n t  in  
H u m a n  N u tr it io n . (W alter S. E isenm enger a n d  E dw ard  B . H olland .) 
Salts of iron, copper, m anganese, and  iodine were app lied  to  p lo ts grow ing 
spinach, le ttuce , onions, beets, and  carro ts. F erric  oxide applied  did n o t 
increase th e  a m o u n t of iron in th e  p lan ts. T he hydrogen-ion  concen tra tion  
of th e  soil is p robab ly  m ore of a fac to r in iron assim ila tion  th a n  is th e  a m o u n t 
of insoluble iron com pound p resen t. A pplied copper increased  th e  am o u n t 
of copper in m ost p lan ts  over th a t  found in  th e  checks. M anganese  gave incon­
sistent resu lts as to am oun ts in p lan ts  in th e  m anganese p lo ts and  in  o th e r p lo ts. 
Iodine in th e  p lan ts  was n o t determ ined .
There was am ple evidence th a t  app lications of m anganese ten d  to  increase 
the am ount of phosphorus in  th e  p lan ts.
T im e of C u tt in g  A lfa lfa . (W alter S. E isenm enger a n d  K aro l J. K ucinsk i.) 
An alfalfa field of ra th e r  even s ta n d  was cu t a t  d ifferen t tim es to  de term ine  the  
best re tu rn s in yields. E ig h t p lo ts were cu t th ree  tim es and  four p lo ts were 
cut twice. T he h igher yields were associated  w ith  those  cu t th ree  tim es. T he 
highest yield was o b ta ined  w hen th e  first cu ttin g s w ere m ade on  Ju n e  13, th e  
next on A ugust 1, and th e  las t on S ep tem ber 1.
P roportion  o f M ix tu res u sed  in  S e e d in g  fo r  H a y . (W alte r S. E isen ­
menger, R alph  W . D onaldson, an d  K aro l J . K ucinsk i.) A lfalfa, red  clover, 
tim othy, o rchard  grass, and  red to p  were seeded in d ifferen t p roportions. T he 
three to ta ls in pounds per acre of seed app lied  were 21, 17, an d  13, an d  th ir te en  
different com binations a t  each of these ra te s  w ere seeded. T h u s th e re  were 
thirty-nine (39) varia tions. T his y ear th e  seeding a t  th e  ra te  of 17 pounds 
per acre yielded 17,130 pounds of hay . T his was th e  m axim um  for tw o cu ttings. 
The hay  contained 61 p e rcen t of red  to p  an d  39 p e rcen t of a lfa lfa . One of th e  
lowest in yield was th e  p lo t w here 13 pounds of seed were used and  th e  h a y  
contained 100 percen t alfalfa. T he y ield for tw o cu ttin g s w as 10,539 pounds.
Alfalfa V ariety  T e sts . (W alter S. E isenm enger an d  K aro l J . K ucinski.) 
In cooperation w ith  th e  U nited  S ta tes D e p a rtm en t of A gricu ltu re, te s ts  are 
being conducted w ith  fifteen varie ties of alfalfa . Two v arie ties fo r th is  year, 
Ladak and H ard igan , seem  to  have prom ise for yields, while such varie ties 
as U tah and O klahom a C om m on do n o t as y e t y ield  ad eq u a te ly .
P otato  V ariety  T e sts . (R alph  W . D onaldson , W alte r S. E isenm enger, 
Arthur I. B ourne, and K arol J . K ucinski.) T he v a r ie ty  te s t  for com parison of 
yields was continued th is  y ea r on th e  experim ent s ta tio n  fa rm . E ach  p lo t 
received eleven applications of B ordeaux m ix tu re , 5 -5 -5 . T he yields com ­
pared on th e  basis of bushels per acre are as follows:
1936 1935
Green M o u n ta in ........................................................ 44 9 .4 444
R usset R u r a l ........................................................ 4 2 9 .5 384
G o l d e n ................................................................. 39 7 .9 280
C h i p p e w a ................................................................. 38 4 .0 542
K a t a h d i n ................................................................. 329 .1 423
Irish C o b b l e r ........................................................ 319 .8 —
The C om p arative  N u tr it iv e  E ffects o f  C opper, Z in c , C h ro m iu m , and
M o ly b d e n u m . (H . R o b e rt D eR ose, W alte r S. E isenm enger, an d  W alter S. 
Ritchie.) In  carefully  purified w hite  san d  w ashed w ith  aq u a  regia  and  la te r  
washed w ith  w a te r  an d  th en  hea ted  a t  100° C., tom atoes, buckw heat, and  barley  
were planted in crocks w ith  cap acity  to  d ra in  a t  th e  b o tto m . K n o p ’s so lu tion
12 M ASS. E X P E R IM E N T  S T A T IO N  B U L L E T IN  339
was used and allowed to  d ra in  th rough  a t  th e  ra te  of 1 lite r in 24 hours. All 
chem ically pure  sa lts  were recrystallized . Copper was used a t  th e  ra te  of 0, 
.05, .15, .50, 1.0, and 5 p a rts  per m illion of sand; and zinc a t  th e  ra te  of 0, .05, 
.10, 10, and 30 p a rts  per m illion of sand.
T he prelim inary  resu lts  clearly ind icated  th a t  .05 and .15 pa rts  of copper 
per m illion were decidedly  stim u la tin g  to  to m ato  p lan ts. T he extrem e care in 
purification  resu lted  in the  re la tive  absence of boron, th e  results of which were 
visible on th e  m eristem  of all to m a to  p lan ts. One or m ore p a rts  per million 
of copper were decidedly toxic to to m ato  p lan ts, a? were also ten  or m ore parts 
per m illion of zinc.
D is t r ib u t io n  of N itro g e n  in  S o ils M ixed  w i th  D if fe re n t P la n t  T is su e s  
a n d  A llow ed  to  R e a c t  fo r  T w o  M o n th s .  (W alter S. E isenm enger.) Tobacco 
p lan ted  in ro ta tio n  w ith  corn or tim o th y  is freq u en tly  sub ject to  brown root-rot, 
while tobacco following tobacco and certain  weeds, such as ragweed and horse- 
weed, seems less susceptib le to  th e  disease.
T he ground tissues of tobacco, ragweed, horseweed, red top , corn, and 
tim o th y  were p laced w ith  soil in crocks in th e  greenhouse in quan tities so 
th a t  each contained equal am ounts of n itrogen. T hey  were allowed to stand 
for tw o m onths.
I t  was found th a t  th e  to ta l n itrogen  a t  th e  end of th e  reaction  period was 
h igher for tim o th y , corn, and  red top .
In  general, th e  w ater soluble n itrogen was h igher for corn, tim o thy , and red 
top .
N itra te  n itrogen  was h igher in th e  crocks con tain ing  horseweed, ragweed, 
and  tobacco as was also am ide n itrogen.
P ro te in  and  am m onia  n itrogen  were h igher in th e  crocks containing tim othy, 
red  to p , and corn.
No p articu la r re la tionsh ip  was ind icated  for a lpha  am ino acid and humin 
n itrogen.
T he o b jec t of th e  experim ent was to  a tte m p t to  correlate  conditions obtained 
in th e  field w ith  those  in th e  lab o ra to ry .
P a s tu r e  E x p e r im e n ts .  (W illiam  G. Colby.) T he schedule of fertilizer 
app lications was m ain ta ined  on th e  seven perm an en t pastu re  plots in Worcester 
C ounty . M id-season observations showed th a t  th e  g reatest response was to 
“ com plete fe rtilizer,” a lthough  th e  response to  n itrogen  and lime was nearly 
as g reat. In  th e  app lications of single elem ents, th e  g reatest response was to 
n itrogen , followed in tu rn  by  lim e, po tash , and phosphorus. In  no case was 
th ere  a b u n d an t grow th of w hite  clover. A lthough trea ted  for several years 
w ith  m ineral fertilizers, none of th e  p lo ts had  established a really  good pasture 
sod. E ith e r th e  soil fe rtility  level had  n o t y e t been raised sufficiently high to 
su p p o rt th e  b e s t ty p e  of p astu re  vegeta tion  or some o th er m ineral elements 
necessary  for p la n t n u tritio n  were deficient. I t  is ev iden t from these experi­
m en ts th a t  th e  problem  of ren o v atin g  p e rm anen t pastu re  sods is still a live one.
P a s tu r e  B re e d in g . (W illiam  G. C olby and  H ra n t M. i  egian.) Breeding 
w ork w ith  several com m on species of perennial pasture  p lan ts was begun with 
th e  extensive collecting of seed from  m an y  old pasture  fields. The superior 
s tra in s  of th is  m ate ria l supplem ented  w ith  im proved stra ins of the same species 
in troduced  from  o th er regions will constitu te  th e  basic stock  to be used for 
ex tended breeding operations.
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O nion B reed in g . (W illiam G. Colby and Hrant M. Yegian.) The past 
summer was decidedly unfavorable for breeding work. Seed production was 
poor, and bulbs produced from “ se ts” and “ transplants” suffered severely  
from “ blast.” H owever, more than 400 lots of bulbs were produced from seed 
and several of these lots showed promise of being superior in type and quality. 
One strain showed several bulbs segregating for a leaf type similar to that of 
the Sweet Spanish onion. Since the Sweet Spanish onion seems to show  
greater resistance to thrips injury, the finding of this leaf character segregating 
in the breeding m aterial appears significant.
E x p er im en ta tio n  w ith  A rtific ia l M a n u re . (Karol J. K ucinski and 
Walter S. Eisenmenger.) Certain phases of the experiments w ith artificial 
manures reported in 1935 were continued. As a possible w ay to get rid of house­
hold garbage and leaves, and at the same tim e put them  to good use, a com bi-' 
nation of these materials was used in making artificial manure. The addition of 
the garbage to the leaves, besides greatly aiding and hastening the decom posi­
tion, made the manure a richer plant-food carrier.
Several of the different kinds of artificial manures were applied as top­
dressing to a mixed hay field. The percentage of clover in the stand and the  
yields increased greatly on the treated plots. The yields are listed below.
Yield o f H a y  Grown on P lots w ith  A rtif ic ia l M an u re  T op-D ressin g
Y ields on
P lot tre a tm en t w ith  m anure  m ade from  — d ry  basis 
P ounds per 
Acre
Straw and c y a n a m i d ........................................................ 5,101
Corn stover and c y a n a m id ............................................... 5,227
Straw and ammonium s u l f a t e ..................................... 4,541
Garbage w ith leaves and cyanamid . . . . 6,265
Untreated p l o t ................................................................. 3,363
The plant nutrients in the various artificial manures were determined by  
chemical analysis and are reported in Table 1.
T a b l e  1 . —  P l a n t  N u t r i e n t s  i n  A r t i f i c i a l  M a n u r e
“ O ven-D ry  B asis” 110° C.
O ven-D ry  M anure  O ven-D ry  Basis
W eight of-
wet m anure N itrogen P 2O 5 K 2O
pile P ounds P ercen t P ercen t Perce n t P ercen t
M anure m ade from  — P ounds
Corn and am m onium  s u lfa te ............. ............ 2,965 568 19.16 1.85 1.58 2 .50
Corn and cy a n am id .......................... ............ 3,433 746 21.74 1.96 1.68 2 .52
Straw and am m onium  s u lfa te ........... ............ 2,880 540 18.76 2.21 1.62 2 .75
Straw and cy an am id ............................. ............ 2,723 533 19.59 2 .58 1.59 2.51
Leaves and am m onium  s u lfa te ......... ............ 2,671 727 27 .22 1.80 1.20 1.15
Leaves and cy a n am id ........................... ............ 2,513 724 28.81 1.72 1.56 1.20
Leaves, garbage and  cy a n a m id ........ ............ — — 28.49 3 .08 4 .1 4 3 20
Enough of each organic material was used to supply 1.000 pounds of dry matter.
In order to study the reason for the slow rate of decom position of leaves when 
they are used in making artificial manure, lignin and cellulose determ inations 
were made, with results shown in Table 2. The percentage of lignin was greater 
m the leaves than in the corn stover or straw. The percentage of cellulose, on
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th e  o th er hand , w as g rea tes t in th e  straw  and least in the  leaves. T he analyses 
of the  finished m an u re  show th a t  the  ra te  of decom position of the  cellulose was 
m uch g rea ter th an  th a t  of th e  lignin.
T able 2. —  L ignin  and C el lulose  in  Artificial  M anures
Lignin
Percent
Cellulose
Percent
Original leaves a l o n e ..................................... 19.16 26.37
M anure  from  leaves, garbage and  cyanam id . 16.16 8.88
M anure  from  leaves and am m onium  su lfa te 31.00 12.57
M anure  from  leaves and  c y a n a m id . 29 .60 10.20
Original corn a l o n e .............................................. 13.10 37.58
M anure  from  corn an d  am m onium  su lfa te  . 17.58 22.24
M anure  from  corn an d  cyanam id . 16.91 18.34
Original s traw  a l o n e .............................................. 15.76 44.41
M anure  from  straw  and am m onium  su lfa te  . 24.03 21.83
M anure from  s traw  and cyanam id 23 .0 8 19.70
COOPERATIVE TOBACCO IN V E ST IG A T IO N S
C o n d u cted  by th e  B ureau  of P la n t  In d u str y , U n ited  S ta te s  D epart­
m e n t  o f A g r icu ltu re , in  C o o p era tio n  w ith  th e  M a ssa ch u se tts  Agri­
c u ltu r a l E x p er im en t S ta tio n .
C. V. K ig h tlin g e r , U .S .D .A ., in  C harge
B lack  R o o t-R o t. (C. V. K ightlinger.) T hree  of th e  th irty -six  strains of 
H av an a  Seed tobacco te s te d  com paratively  during  th e  preceding five years of 
investiga tion , were selected for fu rth er te s tin g  in 1935. T his was done in con­
tin u a tio n  of the  a tte m p t to  find s tra in s  w hich m ay  be acceptable under Con­
nec ticu t Valley conditions for resistance to b lack  roo t-ro t, and for type of plant, 
type  and q u a lity  of leaf, gross y ielding capacity , and such o th er properties as 
m ay  be necessary in  order th a t  th e  s tra in s  m ay  be acceptable to tobacco growers 
and  cigar m anufacturers.
Two s tra in s  of H av an a  Seed tobacco which possess betw een them  in accept­
able degrees those p roperties which the  new stra ins m ust combine in order 
to  fulfill th e  objectives of th e  investigation , were grown for control purposes 
in these tes ts . One s tra in  was H av an a  Seed of the  so rt th a t  is grown most 
com m only a t  p resen t in th e  C onnecticu t Valley. W hen grown under favorable 
tobacco-producing conditions, th is  s tra in  is ordinarily  sa tisfactory  for type of 
p lan t, ty p e  and q u a lity  of leaf, and gross yield of tobacco ordinarily acceptable 
to  cigar m anufactu rers. H ow ever, like all o ther stra in s  of common Havana 
Seed tobacco, i t  is sufficiently susceptible to black ro o t-ro t to m ake its use un­
sa tis fac to ry , when it  is grown under soil conditions suitable for the development 
of th e  disease. T he o th er s tra in  was H av an a  Seed 142A3. T his strain , although 
n o t im m une, is nevertheless highly resis tan t to black roo t-ro t and ordinarily 
is accep tab le  for gross yields when it  is grown under soil conditions th a t are 
su itab le  for th e  developm ent of th e  disease. I t  produces more heavily under 
black ro o t-ro t free conditions. U nfo rtunate ly  th is stra in  is no t entirely  accept-
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able for type  of p la n t and type  and  q u a lity  of leaf p roduced , even when it  is 
grown under favorable tobacco-producing conditions; and  th e  tobacco  produced 
by the s tra in  is n o t accep tab le  in m ost cases to  tobacco leaf dealers and  cigar 
m anufacturers.
The three s tra in s  of tobacco selected for fu rth e r te s tin g  in 1935 were S tra ins 
13, 29 and 33 according to th e ir  sm all-p lo t te s t  n u m bers , or S tra in s  A211A2, 
A236A5 and  B 202- 12, respectively , according to  th e ir  pedigree num bers used 
in the p ractica l p roduction  and d em o n stra tio n a l tes ts . T he sm aller num bers 
have been used in th e  sm all p lo t experim ental te s tin g  as a  m a tte r  of convenience. 
The respective pedigree num bers and th e  corresponding sm all-p lo t te s t  num bers 
of these stra ins are b o th  m entioned here for th e  sake of clearness in associating  
published resu lts of th e  sm all p lo t experim ental te s tin g  and cu rre n t unpublished  
results of dem onstra tiona l testing . Tw o of the  s tra in s  have been tes ted  in 
practical p roduction  in  cooperation w ith  tobacco farm ers and w ith  cigar m an u ­
facturers under th e ir pedigree num bers during  th e  tim e th ey  were being tes ted  
in small p lo t experim ents under th e ir corresponding sm all-p lo t te s t  num bers . 
If they  prove to be acceptable to cigar m an ufactu rers, th ey  will be d is tr ib u ted  
for general use under th e ir  respective pedigree num bers.
Strain 13 has been tested  in sm all p lo t experim ents for six years, including 
1935, under black ro o t-ro t free conditions and for five years u n d e r soil conditions 
suitable for th e  developm ent of th e  disease. S tra in s 29 and  33 have been tes ted  
in small p lo t experim ents for th ree  years, including 1935, un d er b lack  ro o t-ro t 
free conditions, and for four years and th ree  years, respectively , under soil 
conditions su itab le  for th e  developm ent of th e  disease. S tra in s 13 and  29 have 
been tested  for th ree  years and one year, respectively , in p ractica l p roduction  in 
cooperation w ith  tobacco farm ers. S tra in  33 has n o t y e t been tes ted  in p ractica l 
production.
These stra ins ra te  h igh in m ost respects according to the  sm all p lo t experi­
mental tests and th e  s tan d ard s  of com parison and  ev a lu a tio n  em ployed for 
rating new stra ins . T hey  differ, however, in th e  degree to w hich th ey  possess 
some essential p roperties and  some m inor b u t  desirable p roperties .
Experim ental resu lts  show th a t  S tra in  13 is h ighly  re s is ta n t to  b lack  roo t-ro t, 
and th a t  i t  yields a sa tis fac to ry  a m o u n t of good tobacco u n d e r soil conditions 
suitable for th e  developm ent of th e  disease. I t  o rd inarily  yields m ore heavily  
under disease-free conditions. I t  possibly m ay  yield m ore tobacco un d er 
favorable producing conditions th a n  som e growers can som etim es handle  and 
care for m ost conveniently . D ue to  i ts  v igorous growing h a b its , th e  stra in  
needs more space per p lan t th a n  m ay  be necessary  for com m on H av an a  Seed 
tobacco. T ests have show n th a t  i t  cures m o st sa tis fac to rily  w hen it  has been 
ripened thoroughly . T ests have show n, also, th a t  i t  m ay  be p e rm itted  to  ripen  
is upper leaves thoroughly , and  a t  th e  sam e tim e im prove th e  body  of its  lower 
leaves and have lit t le  or no dying of these leaves re su lt during  th e  ripening 
process. As a resu lt, th e  s tra in  produces its  b e s t tobacco w hen i t  has been 
perm itted to  ripen  tho rough ly  before being harv ested . E xperim ental resu lts  
show th a t  i t  cures as read ily  and  as well as com m on H av an a  Seed tobacco of 
approxim ately th e  sam e yield and m a tu rity , grown un d er th e  sam e conditions. 
The stra in  is w ider leafed th a n  m o st s tra in s  of com m on H av an a  Seed tobacco. 
It m ight possibly be im proved som ew hat in ty p e  of leaf, if the  b u t t  p o rtion  of 
its leaves, and  especially  its  lower leaves, grew som ew hat narrow er. H ow ever, 
the stra in  is accep tab le  in m o st respec ts for ty p e  of p lan t and type  and q u a lity  
of leaf. E xcep t for its  m ore v igorous growing h a b its  and  its  larger size, it 
closely resem bles com m on H a v an a  Seed in general appearance while growing in 
the field, and  in its  cured condition, as well. I t s  d a te  of m a tu r ity  is little , if
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any , la te r  th a n  th a t  of m ost s tra in s  of com m on H av an a  Seed tobacco.
E xperim ental resu lts show th a t  S tra in  29 is h ighly re sis tan t to  b lack  root- 
ro t, and th a t  i t  y ields a  sa tisfac to ry  am o u n t of tobacco under soil conditions 
su itab le  for the  developm ent of th e  disease. I t  o rd inarily  yields m ore heavily 
under disease-free conditions. I t ,  also, m ay  possibly yield m ore tobacco  under 
favorable producing  conditions th an  some growers can som etim es handle and 
care for m ost conveniently . I t  exceeds S tra in  13 in these respects. L ike Strain 
13, i t  needs som ew hat m ore space per p lan t th an  m ay  be necessary for common 
H av an a  Seed tobacco, and cures b est w hen it  has been ripened well. I t  will 
no t, however, w ith s tan d  ripening to  th e  sam e degree th a t  S tra in  13 will, w ithout 
in ju ry  resu lting  to  some of its  lower leaves. I t  is m uch like S tra in  13 in its 
m anner of curing. I t  is som ew hat less sa tis fac to ry  th an  S tra in  13, to r type of 
p lan t and type  and q u a lity  of leaf. I t  is w ider leafed th an  m ost stra in s  of com­
m on H av an a  Seed tobacco, and like S tra in  13, m ig h t be som ew hat improved 
in type  of leaf, if th e  b u t t  portion  of its  leaves, especially its  lower leaves, grew 
som ew hat narrow er. T he stra in  resem bles comm on H av an a  Seed tobacco less 
closely in general appearance th a n  S tra in  13 does. I ts  d a te  of m a tu rity  is a 
few days la te r  th an  th a t  of S tra in  13 and m ost s tra in s  of com m on H avana  Seed 
tobacco.
E xperim ental resu lts  ind icate  th a t  S tra in  33 is som ew hat less resistan t to 
b lack  ro o t-ro t th an  S tra ins 13 and 29, and the  resis tan t control s tra in . I t  does 
n o t yield so heavily  as these o th er stra in s  do, un d er soil conditions su itable for 
th e  developm ent of the  disease, b u t  i t  produces a good q u a lity  tobacco under 
these conditions. I t  does n o t yield so heavily  under favorable producing con­
d itions as S tra ins 13 and  29 do, b u t  i t  o rd inarily  produces enough tobacco under 
these conditions to  be profitable. I t  is sa tisfac to ry  for ty p e  of p lan t, and type 
and  q u a lity  of leaf. I t  does n o t grow so wide b u tts  of lower leaves as Strains 
13 and 29 do, and is m ore sa tis fac to ry  in th is respect. T he s tra in  closely re­
sem bles com m on H av an a  Seed tobacco in general appearance while growing 
in  th e  field as well as in its  cured condition. I ts  da te  of m a tu r ity  is about the 
sam e as th a t  of S tra in  13 and m ost s tra in s  of com m on H av an a  Seed tobacco.
Prac tica l tes tin g  of S tra ins 13 and 29 in cooperation  w ith  tobacco growers 
showed these stra in s  to have m erit. B o th  s tra in s  seemed to  be acceptable to 
m ost of th e  growers who grew th em  in cooperative tria ls. S tra in  13 proved to 
be prom ising enough to receive serious consideration and ra th e r complete testing 
b y  cigar m anufactu rers to  determ ine its  accep tab ility  from  th e ir po in t of view. 
T heir decision on th e  m a tte r  has n o t y e t been m ade.
I t  seemed, in 1935, th a t  th e  g rea tes t need in fu rth e r work w ith  the  strains 
was m ore com plete tes tin g  in sm all p lo t experim ents to  m ake certain  th a t  the 
stra in s  were n o t being estim ated  w rongly; and m ore extensive testing  in 
cooperation w ith  tobacco growers and w ith  cigar m anufactu rers, to determine 
th e  accep tab ility  of stra in s  for p ractica l purposes. A ccordingly th e  stra ins were 
grown in 1935 in well-organized and  closely supervised  sm all p lo t experiments, 
and  in p ractical p roduction  tes ts  in cooperation w ith  tobacco farm ers. Strain 
13 was continued in p ractical p roduction  te s ts  in cooperation w ith  tobacco 
farm ers and in dem onstra tional tr ia l tes tin g  b y  th e  cigar m anufacturers, in 1936.
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The p roduction  d a ta  of S tra in s 13, 29 and  33, and th e  con tro ls for th e  periods 
of tim e and  un d er th e  conditions ind ica ted , a re  as follows:
Strains
G rown on black roo t-ro t free 
land
G row n on b lack  root- 
land
ro t
Y ear of 
test
A verage
yield
per
acre
(pounds)
A verage
grade
index
Crop
index
Y ear of 
test
A verage
yield
per
acre
(pounds)
A verage
grade
index
C rop
index
I. F or 1935
Common s tr a in . ..1 9 3 5 2049 .379 777 1935 1345 .332 447
142...................... . — — — —  ' 1935 1785 .379 677
13.......................... ..1935 2222 .390 867 1935 1912 .402 769
29.......................... ..1935 2235 .38 3 856 1935 1924 .381 733
33.......................... ..1935 1970 .386 760 1935 1690 .374 632
*11. For d u r a tio n  o f t e s t s  o f re sp ec tiv e s tr a in s
Common stra in  1930-35 2050 .411 843 1931-35 1331 .314 418
142............................  — — — — 1931-35 1855 .365 677
13........................1930-35 2214 .462 1023 1931-35 1938 .406 787
29....................... 1933-35 2358 .413 974 1932-35 2032 .389 790
33........................1933-35 1955 .423 827 1933-35 1684 .389 655
III. F or id e n t ic a l p er io d s  o f  t im e
Common stra in  1933-35 2146 .393 843 1933-35 1452 .338 491
142...................... — — — — 1933-35 1842 .377 694
13........................ 1933-35 2273 .429 975 1933-35 1921 .415 797
29.......................  1933-35 2358 .413 974 1933-35 2024 .405 820
33........................1933-35 1955 .423 827 1933-35 1684 .389 655
*See explanation in text.
Grade index, as used here, is a number expressing the grading quality of tobacco produced under 
the conditions of the experiment. I t is based upon the percentage yield of each grade of tobacco 
and the relative values of these grades of tobacco, given below:
Lights.................................................................... 1 .00
M edium s................................................................... 60
Long seconds (19" an d  lo n g e r) .......................60
Short seconds (17" an d  s h o r te r ) ..................... 30
Long d a rk s  (19" an d  lo n g e r).......................... 30
D ark  s tem m ing  (17" an d  s h o r te r ) .................20
B ro k es .........................................................................10
F ille rs .......................................................................... 10
The grade index is derived by multiplying the percentage of each grade of tobacco by the re­
spective rating of the grades, given above, and adding the products.
Crop index, as used here, is a number expressing the crop value of tobacco produced under the 
conditions of experiment. I t is based upon the gross yields of tobacco in pounds per acre and the 
grade index of the tobacco. Crop index is derived by multiplying the gross yield of tobacco in 
pounds per acre by the grade index of the tobacco.
Grade index and crop index and the adopted relative values of the different grades of tobacco, 
as used here, do not necessarily represent current commercial prices of tobacco.
The average m easurem ents and  d e te rm in a tio n s of ty p es of p lan ts  and leaves 
produced b y  S tra in s 13, 29 an d  33 a n d  th e ir  contro ls, for th e  years indicated , 
when th e  s tra in s  were grown u n d e r favorab le  tobacco-producing conditions, 
are as follows:
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H eight D iam ete r of
of p lan ts N um ber L eng th  oi Length W id th sta lk s  topped  high
topped of leaves in ternodes of leaves of leaves -
S tra ins high per p lant B u tt Top
(inches) (inches) (inches) (inches) (inches) (inches)
I . For 1934
Com m on s tr a in . . . . 3 5 . 9 1 7 .1 2 .1 2 7 . 8 1 2 .8 1 . 4 0 . 8
1 4 2 ........................... . . . 3 3 . 9 1 9 .1 1 .8 2 6 . 0 1 2 .3 1 .3 0 . 8
1 3 .............................. . . . 3 8 . 9 1 6 . 9 2 . 3 2 8 . 5 1 5 .0 1 .4 0 . 8
2 9 .............................. . . . 3 9 . 0 1 8 .5 2 .1 2 6 . 5 1 3 .8 1 .3 0 . 8
I I . For 1935
Com m on s t r a in . . . . 3 6 . 7 1 7 .8 2 .1 2 6 .7 13.1 1 .4 0 . 8
1 4 2 ........................... . . . 3 8 . 9 2 0 . 0 1 .9 2 5 . 3 1 3 .0 1 .3 0 . 7
1 3 .............................. . . . 4 2 . 6 1 7 .5 2 . 4 2 7 . 8 1 4 .9 1 .4 0 . 6
2 9 .............................. . . .  43 7 19 9 2 . 2 2 6 .7 1 3 .9 1 . 4 0 . 7
3 3 .............................. . . . 4 0 . 9 1 6 .8 2 .4 2 7 . 9 1 4 .9 1 . 4 0 . 7
A d d i t i o n a l d a t a  o n t h e  c o m p a r a t i v e s h a p e  o f l e a v e s o f  t h e s e s t r a i n s  i
tobacco grown in 1934 and 1935, b u t  n o t given here on accoun t of th e ir detailed 
n a tu re , showed th e  average shape of leaves produced  by  S tra ins 13, 29 and 33 
un d er sim ilar conditions to  be approxim ately  th e  sam e. T he leaves produced 
by these s tra in s  were w ider a t  m id-length  in com parison to  th e ir en tire  length, 
th an  were th e  leaves produced by  the  com m on H av an a  Seed s tra in  and Strain 
142A3 under sim ilar grow ing conditions.
D E PA R T M E N T  OF AN IM AL H U SB A N D R Y  
V ictor A. R ice in  C harge
T h e  R ela tiv e  E ffic ien cy  for M ilk  P ro d u ctio n  of P ro te in s  from  A nim al 
an d  V eg eta b le  S o u rces. (J. G. A rchibald, V. A. Rice, and C. H . Parsons.) 
R esu lts  of th e  second phase of th is  p ro ject, on th e  su itab ility  of dried blood as a 
source of p ro tein  for m ilk p roduction , have been published in B ulletin  334, 
e n titled  ‘'D ried  blood as a  source of p ro tein  for m ilking cows.”
T h e  E ffect o f F eed in g  a V ita m in  A C o n cen tra te  on  R eprodu ction  
in  C a ttle . (J. G. A rchibald , V. A. Rice, and  C. H . Parsons.) T his project 
has been continued  th ro u g h o u t th e  y ear and p resen t p lans are to  bring it to 
a conclusion a t  th e  end of th e  barn-feeding season in the  spring  of 1937. A 
survey  of progress m ade in Ju n e  of th is  year led to  the  following ten ta tive  
conclusion: th e  benefit from  the  v itam in  concentra te, if there  be any , seems to 
be reflected in b ir th  w eight and grow th ra te  of th e  young calves ra th e r than  in 
the  grow th of heifers a fte r th ey  have passed th e  calfhood stage of th e ir existence 
or in th e  rep roductive  record of e ither heifers or m atu re  cows.
T h e  E ffect o f C om p lex  M in era l and  V ita m in  M ixtu res on  M ilk Pro­
d u c t io n , G en era l H ea lth , and  R ep ro d u ctiv e  E fficien cy  in  D airy C attle.
(J. G. A rchibald .) T his p ro jec t, organized in April of th is year, is being con­
ducted  cooperatively  w ith  th e  S ta te  D ep artm en t of M ental Diseases, the 
m ilking herds a t  th ree  of th e  S ta te  hospitals being utilized for the  work.
T he o b jec t is to  de term ine  by  carefully conducted  feeding tria ls w ith large 
num bers of anim als w hether m ixtures of the  n a tu re  indicated  above have any 
m erit for th e  purposes for which th ey  are sold. A pproxim ately 190 cows are
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included in the  experim ent, which will be con tinued  for a t  lea s t one com plete 
lactation period of all or p ractica lly  all the  ind iv iduals . R esu lts  will n o t be 
available for a t  least an o th e r year.
A S tu d y  of th e  M in era l E lem e n ts  o f C o w s’ M ilk . (J. G. A rchibald ,
V. A. Rice, and C. H . Parsons.) T his p ro jec t, recen tly  o rganized , has for its  
objectives answ ers to  th e  following questions:
(1) C an the  am ounts of the  m ineral e lem ents no rm ally  p resen ts in cow s’ 
milk be significantly  increased by  m odification of ou r feeding practices?
(2) Can m ilk be “ fo rtif ied ” in those respects in w hich it  is som etim es con­
sidered to be re la tively  deficient, b y  th e  feeding of certa in  e lem ents such  as 
iron and m anganese?
(3) If  these objectives can be accom plished, w h a t significance have th ey  from  
the s tandpo in t of hum an  n u tritio n ?  In  o th er w ords, w h a t m ay  be th e  effect 
upon hum an well-being of m ilk so “ fortified” ?
For the present, a tte n tio n  is con cen tra ted  on th e  e lem ent calcium . T en 
cows in the  college herd  have been d iv ided in to  tw o groups of five each , in one 
of which th e  cows are receiving supplem ental calcium  in th e  form  of finely 
ground lim estone in am o u n t roughly  eq u iv a len t to  th a t  n a tu ra lly  occurring  in 
their rations. Com posite m ilk sam ples are tak en  once a  m on th  for a tw o-day  
period and th e  calcium  determ ined  b y  a m eth o d  specially  devised for th e  de­
tection of sm all differences. A t the  end of th ree  m on ths th e  groups will be 
reversed so th a t  the  cows no t now receiving supp lem en tal calcium  will receive 
it for a sim ilar th ree-m on th  period la te r in  th e  w inter.
The Effect o f A rtific ia l L ig h t o n  M ilk  P r o d u c tio n . (J . G. A rchibald , 
\ . A. Rice, and C. H . Parsons.) T he title  of th is  p ro jec t ind ica tes its  n a tu re . 
Some work done w ith  p o u ltry  suggests th a t  th e  s tim u lu s to  egg production  w hich 
results from th e  use of electric  ligh ts is n o t due en tire ly  to  th e  increased feed 
consumption in th e  longer day  m ade possible b y  th e  ligh ts, b u t  is due in p a r t  
to an indirect stim ulus to  the  h e n ’s rep roductive  system  th ro u g h  th e  action  
of light on the  p itu ita ry  gland. T he question  n a tu ra lly  arises: if th is is tru e  
of hens, m ay  n o t the  ligh t have a  sim ilar effect on cows.
The idea is being tried  o u t in a sm all w ay to  begin w ith . Two G uernsey cows 
of similar age, size, and p roductive  ab ility , w hich freshened w ith in  a week or so 
of each o ther in N ovem ber 1936, are being k e p t in a d jacen t box sta lls  so 
arranged th a t  one of th em  is exposed only to such o rd in ary  artificial lig h t as is 
necessary to m ilk, feed, and care for her generally ; while th e  o th er is exposed 
from dusk to daw n each n ig h t to  th e  d irec t ray s of a 1000-w att electric  ligh t. 
Their feed and care in all o th er respec ts are iden tical. T h ey  are n o t confined 
to the box sta lls all the  tim e b u t  receive daily  exercise in an  a d jacen t y a rd . A t 
the end of a m on th  th ey  will be reversed  w ith  respec t to  th e  lig h t and these 
changes will be m ade a t  regu lar m o n th ly  in te rvals u n til the  end of th e  b a rn ­
feeding season in April. In  th is w ay i t  is hoped to  o b ta in  a  m easure of th e  effect 
of the light, if there  is any.
Studies in  th e  C h em istr y  o f P a stu r e  G rass. (J. G. A rch ibald . ) T h is 
project has been continued  th ro u g h o u t th e  y ea r using  th e  tw o series of plots 
mentioned in th e  la s t rep o rt. R esu lts  from  th e  second series will n o t be avail­
able until a fte r th e  end of th e  1937 growing season. F inal conclusions on th e  
first series aw ait th e  com pletion of th is  seasons’ analy tical w ork w hich is now 
in progress. T he following ten ta tiv e  conclusions are offered a t  th is  tim e:
(1) The conclusions published in th e  Journal o f Agricultural Research for 
April 15, 1935, are in general confirm ed b y  these la te r  stud ies; viz., th e  high
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ran k  of w hite  D u tch  clover, the  h igh soluble ash and phosphorus con ten t of 
o rchard  grass, th e  h igh calcium  co n ten t of th e  b en t grasses (Rhode Island  b en t 
and red to p ',  th e  low ran k  of sheep fescue, and  th e  ra th e r  low ran k  of K entucky  
bluegrass.
(2) T he app lication  of a  com plete fertilizer lowered appreciab ly  the  dry 
m a tte r  co n ten t of th e  fresh grass, and  th e  crude fiber and calcium  in th e  dry 
m a t te r ; i t  m ateria lly  increased th e  n itrogen  in th e  d ry  m a tte r  and considerably 
increased the  phosphorus. Sm aller increases were no ted  in e th e r ex tract, solu­
ble ash, and m agnesium . These are average effects for all seven species studied. 
Ind iv idual species showed some v aria tio n  in th e ir  response to  the  fertilizer 
trea tm e n t.
(3) T here is a very  significant positive correlation  betw een m oisture content 
of the  fresh grass and co n ten t of n itrogen , soluble ash , calcium , and phosphorus 
in th e  d ry  m a tte r  of th e  grass. T here  is an even m ore significant negative 
correlation betw een m oisture  co n ten t and  crude fiber content. I t  is concluded, 
therefore, th a t  th e  am o u n t of w a ter in a grass is a good indication  of the  nutri­
tive  value of its  d ry  m atte r.
T h e  V ita m in  C o n ten t  of C erta in  P a stu re  G rasses. (W. S. R itchie and
J. G. A rchibald .) T his p ro jec t was continued th is  year, sam ples of seven 
species of grass being assayed in the  green s ta te  in Ju n e  for v itam ins A and D, 
and again in Septem ber for v itam in  A. I t  is desired to  rep ea t th e  work another 
season before publishing results.
P er fo rm a n ce  P re d ic tio n  fro m  P ed ig rees. (V. A. Rice.) T he materials 
for th is  s tu d y  were published during  1935 and 1936 in th e  Guernsey Breeders’ 
Journal in th e  form  of com parisons in p roduction  betw een a  b u ll’s daughters 
and th e  dam s of those daughters. Only those bulls w ith ten  or more daughter- 
dam  com parisons were included.
In term ed ia te  indexes were com puted  for each of ab o u t 150 bulls. A study 
revealed ab o u t 35 bulls w ith  com plete pedigrees from  th e  s tandpo in t of pro­
duction . These bulls were by  sires w ith  indexes and  th e  grandsires also had 
indexes. T he dam s of these bu lls had  records, th e  tw o g randam s had records, 
and  the  indexes were available on th e  sires of th e  two grandam s. This material 
was p u t together in to  one com posite pedigree for th e  35 bulls.
T he d a m ’s record was averaged w ith  her sire ’s index as th e  transm itting 
ab ility  of th e  cow. T he sam e procedure w as followed also in th e  case of the 
tw o grandam s. S ix-tenths of th e  average of th e  sire 's index and the dam’s 
tran sm ittin g  index was added to  fo u r-ten th s  of th e  average of the grand­
p a ren ts ’ tran sm ittin g  indexes to  yield a  figure know n as the  pedigree index for 
these 35 bulls. T his figure was 13,726 pounds of m ilk testing  5.09 percent. 
These bulls were b red  to  610 cows whose 1,045 records averaged 12,859 pounds 
of m ilk testing  4.99 percen t b u tte rfa t . T he d augh ters should have produced, 
theoretically , half w ay betw een the  average production  of the  dams and the 
pedigree index of th e  bulls. In  o th er w ords, we should have expected them to 
produce 13,293 pounds of m ilk tes tin g  5.04 percen t. T h ey  actually  produced 
13,312 pounds of m ilk tes tin g  5.09 percen t. In  term s of to ta l energy (milk 
and  fa t  com bined) th is is an  e rro r of ab o u t 0.7 percent.
T he m ate ria l was th en  trea te d  ind iv idually  for each of th e  35 bulls, and the 
d augh ters missed expecta tions from  0.3 percen t up  to  16 percent, the general 
average d iscrepancy being 4.5 percen t. T he erro r for 27 ou t of the 35 bulls 
(77 percent) was 4 percen t or less.
I t  appears therefore th a t  th e  tran sm ittin g  ab ility  of bulls m ay  be told fairly
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accurately  by  m eans of a pedigree index — said index being based on indexes 
of the  sire, tw o grandsires, and the  sires of the  two grandam s, toge th e r w ith 
records on th e  dam  and  th e  two g randam s, as indicated  above. Occasionally 
errors up to 15 or 20 p e rcen t will resu lt, p robab ly  because th e  indexes were 
based on too sm all a  p roportion  or on a selected num ber of a  bu ll's  daugh ters. 
Greater accuracy  could p ro b ab ly  be a tta in e d , if desired, by  tes tin g  m ost of the  
daughters of a bull ra th e r  th an  a selected few.
T he R e la tio n  of B ir th  W eig h t to  V ita lity  a n d  G ro w th  R a te  in  L a m b s.
(Ralph W . Phillips.) A s tu d y  of th e  b ir th  w eights an d  grow th  ra te s  of 110 
Shropshire lam bs born in th e  college flock shows th a t  th e  lam bs w hich are 
heavier a t  b ir th  have a  b e tte r  chance of surv iv ing  an d  are heav ier a t  4, 6, and  
12 m onths th a n  th e  lig h te r lam bs. A su m m ary  of th e  d a ta  follows:
P ercen t Born A verage W eigh t of
N um ber D ead or D ead T hose in F lock  at
B irth W eight of Lam bs W ith in  1 M o. 4 M o. 6 M o. 12 Mo.
8 lbs. and below 53 2 0 .3  51 .3  64 .1  8 4 .0
Over 8 lbs..................... 57 0 .0  5 9 .6  7 7 .0  9 3 .4
Only 50 percen t of th e  lam bs w eighing 6 pounds an d  u n d e r su rv iv ed  to  th e  
age of one m on th .
The D ev elo p m en t of th e  T e ste s  an d  S c r o tu m  of th e  B oar. (R alph  W . 
Phillips.) T h is p ro jec t is rep o rted  in  B ulle tin  331 issued d u rin g  th e  year.
The Speed of T ravel o f R a m  S p er m a to zo a . (R alph  W . Phillips and  
Fred N. Andrews.) R am  sperm atozoa w ere found  to  be ab le  to  cover a  d istance 
of 38.1 cm. in  vitro suspended  in  R in g er’s a n d  N orm al N aC l so lu tions a t  a n  
average speed of 4.83 m m . per m inute . T h e  speed was g re a te r  a t  first and 
gradually decreased, th e  speed observed over each  of six p o rtio n s  of th e  to ta l 
distance being as follows: (1) 15.45, (2) 12.28, (3) 3.56, (4) 7.82, (5) 4.58, and
(6) 2.28 mm. pe r m inute . T he above resu lts  w ere w ith  n o rm al sperm atozoa . 
In trials w ith sperm atozoa of w hich a large p ro p o rtio n  w ere abnorm al, th e  ra te  
was slower and in some cases sperm atozoa  failed to  cover th e  first po rtio n  of th e  
distance.
In the genital t ra c t  of th e  ewe, sperm atozoa  were observed to  cover a sim ilar 
distance (37.2 cm.) a t  a  ra te  as rap id  as 12.4 m m . pe r m in u te .
A Survey of G ra d u a te  S tu d y  in  A n im a l H u sb a n d ry . (F red  N . A ndrew s 
and Ralph W. Phillips.) D a ta  from  tw enty-five  s ta te  colleges an d  un iversities 
indicate th e  following d is trib u tio n  of su b jec t m a tte r  upon  w hich theses p re ­
pared by graduate  s tu d e n ts  in  these  in s titu tio n s  have been based .
General Subject o f  Thesis M .A . and M .S . P h .D .
Degree Degree
G enetics...................................... 16 2
Breed H is to ry ......... 6 1
N u tr i t io n ......................................... .......  133 9
L ivestock P ro d u c tio n .................. 15
Physio logy........................................ 10 2
Physiology of R ep roduction  . 6 7
M eats .................................................. 5 _
M iscellaneous or n o t s ta te d ...... 12 1
T o ta ls 203 22
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T hese d a ta  cover th e  period from  1920 to  1934 an d  ind ica te  th a t  m ore em ­
phasis has been p laced upon  th e  general sub ject of n u tritio n  th a n  upon the  
general sub jects of breeding, physiology, and  m eats.
P ro g e n y  P e r f o r m a n c e  in  S h e e p . (C. H . Parsons, R . C. Foley, and J. 
C. H illier.) A cooperative p ro jec t w ith  th e  U . S. D . A. w as s ta r te d  in 1932, 
using th e  Southdow n and  Shropshire flocks of sheep, in  order to  determ ine the 
in h eren t capacity  of specific families or stra in s  of sheep for th e  u tilization  of 
feed and  th e  p roduction  of m ea t an d  wool, and  to  im prove th em  b y  a  s tu d y  of 
th e  m anner in w hich th ey  tra n sm it these  characters.
A ccurate records are  k ep t on all sheep, including lam bing records, gains in 
w eight, ty p e  scores m ade on all lam bs a t  140 days of age, and carcass grades of 
all sheep slaughtered . T he wool on each sheep is graded and weighed yearly, 
and  sam ples are analyzed by  th e  B ureau of Anim al In d u s try  of th e  U. S. D. A. 
A specialist from  th e  B ureau  v isits th e  college a t  least once each year to counsel 
w ith  a com m ittee from  th e  college in g rading th e  m u tto n  and wool character­
istics of th e  flock. T his co n tac t helps to  keep th e  records uniform  and com­
parab le  w ith  sim ilar records a t  o th e r in stitu tions.
Sufficient records have now accum ula ted  to  give valuable inform ation on 
th e  offspring of th e  sires used in recen t years. As an  exam ple, th e  body scores 
for four Southdow n ram s are given below. T he figures are expressions of the 
difference betw een  th e  average scores of lam bs an d  th e ir  dam s; a positive figure 
ind ica tes im provem en t on th e  p a r t  of th e  offspring, an d  a negative figure indi­
cates th a t  th ey  did n o t score as h igh as th e ir  dam s. T he scoring system em­
ployed was on th e  basis of 1 as perfection  and  grad ing  down to  5 as the  lowest 
possible score. F o r exam ple: th e  ewes to  w hich R am  A was bred had an aver­
age score for ty p e  of 1.25, th e  corresponding score for th e ir  lam bs was 1.09, 
show ing an  im provem en t of .16 w hich is th e  figure given in th e  table.
Body Scores
No. Off­
sp ring  com ­
pared  to  dam s T ype
R am  A 5 +  .16
R am  B 5 +  .13
R am  C 11 —  .41
R am  D 8 —  .13
Con-
dition Back R u m p
0 +  . 5 0 —  . 3 3
—  . 6 0 —  . 0 7 —  . 2 0
—  . 8 1 —  . 3 3 +  .1 1
—  . 0 7 —  . 1 3 +  . 4 0
Leg Head
Birth
Weight
Pounds
+  . 1 6 +  . 0 8
—  . 2 0 +  . 2 7 + 2 . 2
—  . 3 7 —  .0 7 +  .4
0 +  .1 3 — 2 . 2 8
I t  is fe lt th a t  th e  ty p e  of ewes to  w hich  these  ram s were m ated was unusually 
h igh an d  th a t  as th e  level of th e  flock im proves i t  becomes progressively more 
difficult for a  ram  to  im prove or even hold th e  type  of th e  ewes. It shou e 
no ted  th a t  w ith  th e  exception of th e  b ir th  w eights, all scores are the combined 
opinions of a  scoring com m ittee. I t  is doubtless th e  unconscious tendency o 
th e  scorers to  grade m ore severely th e  nearer th e  level of the  flock approac es 
perfection.
Sim ilar in fo rm ation  is now availab le  on th ree  Shropshire rams. In additio 
th e  w eight, leng th , and ch aracteris tics of th e  wool for all sheep ave 
recorded and  tab u la ted .
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D E PA R T M E N T  OF BACTERIO LO G Y  
L eon  A. B radley  in  C harge
M icrob io log ica l E x a m in a tio n  of D ried F ood s. (J. A. C lague an d  Jam es 
E. Fuller.) T his w ork has been published by th e  senior a u th o r (Food Research, 
1: 45-59, 1936). No fu rth e r w ork is con tem pla ted  a t  th is  tim e.
D etec tio n  and  S ig n ifica n ce  of E sch er ich ia  C oli in  C o m m e ric a l  
Fish and  F ille ts . (F . P. Griffiths and  Jam es E . Fu ller.) T h is  w as a jo in t 
study w ith th e  U. S. B ureau  of F isheries. T he resu lts  were published  (A m e r . 
Jour. Pub. Health, 26: 259-264, 1936). T he s tu d y  is n o t being  co n tinued .
T h e  In flu en ce  o f B ile a n d  B ile S a l ts  o n  A e ro b a c te r  A e ro g e n e s . 
(James E. Fuller.) A p re lim inary  s ta te m en t has been  pub lish ed  (M ass. Exp. 
Sta. Bui. 327, p. 21, 1936) concerning th e  influence of one p e rcen t co n cen tra ­
tions of ox bile, sodium  glycocholate, an d  sodium  tau ro ch o la te  on th e  bio­
chemical reactions of Aerobacter aerogenes. I t  was th o u g h t th a t  som e v aria tions 
in these reactions m igh t be induced b y  cu ltiv a tio n  of various s tra in s  of th e  
organism in th e  presence of bile an d  bile sa lts . N o v a ria tio n s  were observed 
after five m o n th s’ cu ltivation  of th e  organism s, w ith  w eekly tran s fe rs  to  fresh 
media. H igher concentra tions of th e  bile an d  bile sa lts  a re  now being em ployed. 
To date, a fte r tw o m on ths of w eekly tran sfers , th e  cu ltu res  con tinue to  exh ib it 
the same biochem ical reactions as a t  th e  beginning of th e  experim ent. In d i­
cations are th a t  under th e  conditions of th e  experim ent bile an d  bile sa lts  do 
not induce varia tions in  Aerobacter aerogenes cultures.
L ipolytic  A c tiv ity  o f G ra m -N eg a tiv e  I n te s t in a l  B a c ter ia . (Jam es E . 
Fuller and E . W . H arvey .) T his s tu d y  was p lanned  to  investiga te  th e  ex ten t 
of lipolytic a c tiv ity  am ong G ram -negative  b ac teria  com m on to  th e  h u m an  in ­
testinal tra c t in h e a lth  and  in disease, an d  to  de term ine  w h e th er or n o t th ere  
was any correlation betw een th e  lipo ly tic  a c tiv ity  of th e  b ac teria  em ployed 
and their ab ility  to  digest p ro te ins an d  carb o h y d ra tes . L ipo ly tic  a c tiv ity  was 
not general am ong th e  E scherich ia  or A erobacter cu ltu res  em ployed, b u t  13 
of 25 in term ediates of th e  group stu d ied  possessed active  lipo ly tic  power. No 
lipolysis was observed am ong th e  s tra in s  of Salm onella, E b erth e lla , or Shigella 
studied. T here did no t a p p ea r to  be an y  re la tio n  betw een lipo ly tic  a b ility  and 
either proteolysis or carb o h y d ra te  u tiliza tion .
Influence of A dded Io d in e  o n  th e  B a c ter ia l F lora  of M ilk . (Jam es E. 
Fuller and George S. C ongdon.) Iodine was em ployed in  th e  form  of tin c tu re , 
Lugol’s solution, and  colloidal iodine. T h e  q u a n ti ty  of each  was varied  to 
determine th e  am o u n t of iodine requ ired  to  in h ib it b ac teria l g row th  in m ilk. 
More iodine was requ ired  to  in h ib it b acteria l g row th  in m ilk  of high in itial 
bacteria counts th a n  in  m ilk w ith  low in itial counts. T in c tu re  w as found  to  
be more effective th a n  L ugol’s solu tion . Less w ork has been done w ith  th e  col­
loidal iodine, b u t  ind ica tions a re  t h a t  i t  will ap p ro x im ate  th e  tin c tu re  in  in ­
hibiting power.
Effect o f R aw , P a ste u r iz ed , and  Iod ized  M ilk  on  th e  F eca l F lora of 
White R a ts . (W m . B. Esselen an d  Jam es E . Fuller.) T his s tu d y  was u n d e r­
taken to investiga te  a  claim  th a t  pasteu rized  m ilk has a  ten d en cy  to  induce 
intestinal p u trefac tio n  while raw  m ilk  does n o t, and  th a t  th e  ad d itio n  of iodine 
is more effective th a n  p asteu riza tio n  as a  m eans of controlling th e  bacteria l 
growth in m ilk. F our series of w hite  ra ts  were m ain ta ined  on th e  following
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diets: Basal d ie t plus raw  m ilk, basal d ie t plus pasteurized  m ilk, basal diet 
plus raw  m ilk w ith  added  iodine, and basal d ie t plus pasteu rized  m ilk with 
added  iodine. In  one experim ent th e  basal d ie t was high in carbohydrate 
(cerea l', and  in a second experim ent th e  basal d iet was high in p ro te in  (ham burg 
s teak ). To da te  th ere  have been no indications th a t  e ith e r pasteurized  or raw 
m ilk will produce a p u trefactive  flora in th e  in testinal t ra c t  of th e  ra ts , nor did 
th e  added  iodine ap p ear to  control p u trefactive  flora w hich did occur. There 
was considerable indiv idual va ria tio n  in th e  in testinal flora of th e  ra ts  studied.
A C o m p a ra tiv e  S tu d y  of C erta in  P resu m p tiv e  M edia  for T esting  
R aw  W aters. (R alph  L. F rance.) T he resu lts of th is s tu d y  have been 
published in th e  Journal o f the A m erican W ater W orks Association, Vol. 28, No. 
6, June, 1936.
T h e In d o l T o lera n ce  of C erta in  S tr a in s  o f th e  C o li-A erogen es Group.
(R alph  L. F rance.) T he resu lts  of th is s tu d y  have been published in the 
Journa l o f Bacteriology, Vol. 32, No. 2, A ugust, 1936.
S tu d ie s  on  A cid P ro d u c tio n  by th e  C o li-A ero g en es G roup. (Ralph 
L . F rance.) An ab strac t of th e  prelim inary  rep o rt of th is s tu d y  has been pub­
lished in th e  Journal o f Bacteriology Vol. 32, N o. 1, Ju ly , 1936. W ork on this 
s tu d y  is being continued.
T h e T o lera n ce  of th e  C o li-A ero g en es G rou p for B r illia n t Green.
(R alph  L . F rance.) E vidence o b ta ined  to  d a te  shows th a t  th e  Aerobacter 
group has a considerably  g reater to lerance for b rillian t green th a n  the  Escheri­
chia group. W ork  will be continued on th is  p ro jec t using a large number of 
stra in s  of organism s and  vary ing  am oun ts of inoculum . Also i t  is planned to 
s tu d y  th e  action  of bile on th e  to lerance of th is  group for brillian t green.
T h e A ctio n  of th e  C o li-A ero g en es G rou p  on  E ry th ro sin . (Ralph L. 
F rance  and Jam es E . Fuller.) A prelim inary  rep o rt of th is study  has been 
m ade (M ass. Exp. S ta. Bui. 327, p. 21, 1936). A stu d y  of the  action of the 
in te rm ed iate  m em bers of th e  Coli-Aerogenes group shows th a t  some strains 
p recip ita ted  th e  dye while o thers failed to  do so. These reactions checked very 
closely w ith  th e  m ethy l-red  reactions of th e  various stra ins . However, a failure 
to  o b ta in  consistent resu lts w ith  certa in  s tra in s  on repeated  tests indicates a 
need of fu rth e r s tu d y  of these stra ins.
A S tu d y  of th e  E ijk m a n  T e st . (R alph  L . F rance.) A prelim inary report 
of th is  s tu d y  has been m ade (M ass. E xp. S ta . Bui. 327, p. 21, 1936). Strains 
of Aerobacter aerogenes and  th e  in te rm ed ia te  group failed to produce acid and 
gas in th e  E ijk m an  b ro th  a t  46° C. Some stra in s  produced acid a t 45° C. but 
none produced gas. F u rth e r  s tu d ies a re  being carried  on w ith strains of the 
Coli-Aerogenes group iso lated  from  fresh feces.
L aboratory  S erv ice. (R alph  L. F rance.) Following is a list of the numbers 
and  ty p es of exam inations m ade in th e  lab o ra to ry  du ring  th e  past year:
M ilk (bacteria  c o u n ts ) ...........
Ice C ream  (bacteria  counts)
W a te r ............................................
M iscellaneous:
* B u tte r F a t  (M ilk ).......
*T otal Solids (M ilk ).....
T h ro a t Sw abs................
1,289
148
85
228
28
24
T o ta l ................................
♦A nalysis m ade by  Feed C ontro l L abo ra to ry
1,802
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Flood R elie f. (The D ep artm en t.) Following th e  d isastro u s flooding of 
the C onnecticut R iver Valley in M arch of 1936, an  em ergency service was 
established to aid  in rehab ilita tion . T hree  m en were sen t in to  th e  flooded 
areas to investigate  san ita ry  conditions and  to  give advice and  service in the  
elim ination or aba tem en t of h ealth  hazards. P a r tic u la r  a tte n tio n  w as given 
to w ater supplies. P riv a te  supplies show ing ev idence of po llu tion  w ere s te r­
ilized under the  supervision of our field sta ff and  sam ples w ere re te s ted  in th e  
laboratory un til evidence of pollution had d isappeared . A ssistance w as also 
given to the S ta te  D ep artm en t of H ealth  in hand ling  w a te r sam ples tak en  from  
m unicipal supplies. D uring  th e  em ergency 220 bacterio log ical analyses were 
made in our labora to ry .
D E PA R T M E N T  OF BO TANY  
A. V in c e n t O sm u n  in  C h arge
C ontrol o f G reen h o u se  V eg eta b le  D isea ses . (E. F. G uba, W alth am .) 
Since the  previous annual rep o rt two m ore genera tions (F„ and  F J  of to m ato  
hybrids have been grown for fu rth e r selections for resistance to  C ladosporium  
leaf mold and for quality . Some seed sam ples of these to m ato es have been 
distributed to  o th er experim ent s ta tio n  w orkers in th e  U n ited  S ta tes  and 
Canada for tria l and report.
As a betw een-crop trea tm e n t to cleanse th e  greenhouse in te rio r of fungous 
spores, the burning of su lfur (4 lbs. to  10,000 cu. ft.)  w as found  to  be en tire ly  
adequate. P lan t life and m ost insects succum bed to  th is  dosage. Zinc oxide is 
apparently the  only w hite p a in t p igm ent to reac t w ith  su lfur dioxide to  produce 
a soluble p lan t poison. T he p roportion  of th is  p igm en t w hich m u st be p resen t 
in prepared p a in t in order to  produce sufficient zinc su lfa te  to cause p lan t in ju ry  
remains to be determ ined. Z inc-coated w ires used to  trellis p lan ts  a re  also a 
source of the in jurious su lfate . T inned  or sta in less steel w ires do no t reac t 
and are recom m ended as su b s titu te s . N ap h th a len e  vap o r and  hydrocyanic  
acid gas, which are som etim es used to  e rad ica te  insects betw een crops, do n o t 
react w ith p a in t and m etal; b u t  in tests a t  excessively high dosages b o th  lacked 
fungicidal value when spores of Cladosporium  fu lvu m  Cke. were used as an 
index.
This fungus is specified in th e  lite ra tu re  as th e  cause of a  green m old ro t of 
tomato fru its from  C alifornia and  M exico. C u ltu ra l and  physio logical char­
acters of th e  fungus from  ro tte d  C alifornia to m ato es a rriv ing  a t  th e  B oston 
Terminal M ark et revealed d is tin c t co n trasts  to  th e  p rev a len t C ladosporium  
leaf mold fungus on to m a to  foliage u n d e r glass.
I t  was determ ined  th a t  Cladosporium fu lvum  Cke. is th e  cause of a ra th e r 
prevalent asth m a  am ong greenhouse to m a to  w orkers in th e  U nited  S ta te s  and 
Canada. According to  th e  w rite r’s experience d esensitiv ity  m ay  read ily  be 
accomplished by  proper t re a tm e n t w ith  ex trac ts  of th e  fungus.
Causes and  C on tro l o f D ecay  o f W in ter  S q u a sh  in  S to ra g e . (E . F.
Guba and C. J . G ilgu t, W alth am .) A survey  of squash  sto rages in  th e  season 
of 1935-36 revealed  ra th e r  wide differences and  opinions re la tive  to  p roper 
storage tem p era tu res . T h e  m erit of low storage tem p era tu res  is su p p o rted  by  
laboratory cu ltu ra l s tu d ies in  w hich th e  g row th  of organism s producing squash 
rot was com pletely in h ib ited  a t  40° F . and  lower. T he m ain tenance  of such 
tem peratures in  sq u ash  storages, how ever, requires b e tte r  construction  and
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insu lation  of th e  building, adequate  m eans of ven tila tion , and  m ore accu rate  
and  reliable control over heating .
T he disinfection of th e  squash  in storage a fte r h a rv est by  fum igating  with 
fo rm aldehyde offers an  a ttrac tiv e  su b s titu te  for th e  obnoxious form aldehyde 
dip trea tm e n t. A periodic disinfection of th e  squash  in  storage w ith  form al­
dehyde gas suggests a p ractica l m eans of controlling decay. D e ta ils  an d  dosages 
will be given fu r th e r  s tu d y .
As th e  resu lt of extensive a rtificial in o cu la tion  of sq u ash  in  th e  field and 
a fte r  ha rv est w ith  decay  organism s from  pure  cu ltu re , i t  is a p p a re n t th a t  (1) 
in juries predispose th e  squash  to  in fec tion ; (2) in fection  becom es increasingly 
successful a t  p o in ts of in ju ry  as th e  life of th e  squash  cells requ ired  to  produce 
callus is lo st; (3) cessation  of callus g row th is co rre la ted  w ith  or followed by 
v ita l chem ical changes w hich render th e  squash  a favorable  n u tr ie n t medium 
for th e  grow th of decay  organism s; (4) a d is tin c t corre lation  exists betw een size 
(m atu rity ) an d  decay.
F ield app lications of B ordeaux an d  copper-lim e d u st were m ade on two 
d istin c t areas of sq u ash  in th e  field. One area  w as le ft u n trea te d . No contrasts 
were ap p aren t. Such applications were no t considered practica l beyond mid­
sum m er.
A t h a rv est th e  following trea tm e n ts  were com pared: (1) form aldehyde dip, 
(2) pre-storage in  th e  field un d er vines, (3) careful handling , (4) cutting the 
stem s sh o rt, (5) rough handling , (6) fum igation  w ith  form aldehyde. The 
resu lts  are no t y e t available.
M isce lla n eo u s  T e sts  a n d  E x p er im en ts . (C. J. G ilgut and E. F. Guba, 
W altham .) F req u en tly , in  th e  field of p lan t disease control, results obtained 
by  investiga to rs in o th er localities ap p ear to  be applicable to  use in  th is State. 
O ften, how ever, i t  seems desirable to  te s t  such  resu lts  u n d e r our own conditions 
before recom m ending th em  to  growers. T h e  following tes ts  in p a rt were carried 
on for th a t  purpose.
1. Vegetable Seed Treatments. D ry  chem ical seed trea tm en ts  for controlling 
dam ping-off were lim ited  to  red copper oxide, zinc oxide, Semesan, and Semesan 
Jr . T he results , collated w ith  th e  w ork of previous years, are summarized in 
th e  following recom m endations.
E ith e r  red  copper oxide 
or zinc oxide
E ith e r  red 
copper oxide 
o r Sem esan
E ith e r  Semesan 
o r zinc oxide
E ither Semesan 
or Semesan Jr.
C opper oxide 
p referred
Zinc oxide 
perferred
C opper oxide 
preferred
Sem esan
preferred
L ettuce
Pepper
C arro t
E ggp lan t
T om ato
Squash
R adish
T u rn ip
C ucum ber
P arsn ip
Sp inach
L im a beans
Beets Beans
Onions
Peas
C abbage
Cauliflower
Corn
2. Tests o f Fungicides on Field Tomatoes. Spray  tes ts  were made of various 
p ro p rie ta ry  and hom em ade fungicides on tom atoes to  determ ine the e ec on 
foliage, yield , an d  disease contro l. T en  ap p lications were made a t o 
d ay  in te rv a ls  beginning on Ju n e  23 a n d  continu ing  to  Septem ber 2.
M a teria ls used, percen tage  c o n ten t of m eta llic  copper, and strength of appi 
cation  were, M ark et G arden  C opper (11 percen t) 1 p a r t in 128 parts o wa
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B urgundy ( 1 2 percen t) 2-3-50; Bordeaux (25 percen t) 4-4-50; C opper H ydro  
“ 40" (26 percen t) 4-50; K  K  Copper C om pound (25 p e rc e n t) , a  copper oxy­
chloride p repara tion , 4-50; Oxo-Bordeaux (12 VJ p e rcen t) 8-50; Coposil (18 
percent) 3-50; Sherwin-W illiam s Basi-C op (52 p e rcen t)  2-50; an d  W ettab le  
Sulfur 4-50. Sprays were applied w ith  a  w heelbarrow  sprayer.
Absence of fungous diseases ren d ered  com parison of fungicidal va lues im ­
possible. Slight burning of th e  foliage was caused b y  B ordeaux  an d  severe  
burning by  B urgundy. T h e  m ost significant fe a tu re  of th e  te s t  w as a  strik ing  
reduction in  y ield resu ltin g  from  use of these  tw o sprays.
S. Eggplant W ilt (V erticillium ). I t  has been estab lished  th a t  tre a tin g  egg­
plant seed in ho t w ater a t  120°-125° F . for 30 m in u te s  kills th e  w ilt fungus 
w ithout reducing th e  v iab ility  of th e  seed. P la n ts  grow n from  seed so tre a te d  
were d istribu ted  to  six farm s in  M assachusetts . E x am in atio n  of th e se  p lan tin g s 
on August 25 showed infection ranging from  50 to  100 p e rce n t on five farm s, 
and 2.15 percent on one farm .
These observations su p p o rt th e  view  th a t  th e  causal fu n g u s is p re sen t ra th e r  
generally in th e  soil. T his fact renders th e  h o t-w a te r seed tre a tm e n t of no 
apparent value; hence, th ere  seems no ju stifica tion  for recom m ending its  use. 
In the one instance where th e  seed w as grow n on abandoned  sod, th e  p lan tin g  
was practically  free of w ilt. A pparen tly  benefit from  seed tre a tm e n t can  be 
expected only in  cases w here eggp lan t is to  be grow n on fresh  or ab an d o n ed  sod 
land and th e  fungus is v irtu a lly  absen t or in h ib ited  b y  u n favorab le  soil re­
action.
i .  Spraying Greenhouse Cucumbers fo r  Control o f Powdery M ildew . C u­
cumbers were sprayed  in tw o greenhouses w ith  th e  following fungicides: 
Bordeaux 1-1-50, Bordow  2-50, C orona C opper C a rb o n a te  (50 percen t) 1-50, 
Corona Copper C arbonate  (18 p ercen t) 2-50 an d  3-50, H am m o n d ’s C opper 
Solution 1-150 and  1-200, M ike-Sulfur 2-50, Po tassium  Sulfide 1-50, an d  
Sherwin-Williams Basi-Cop (52 percen t) 1-50. T o each 50 gallons of sp ray  
was added Y¡. p in t of Penetro l.
All of th e  trea tm en ts  contro lled  pow dery  m ildew . N one caused sufficient 
stain on th e  cucum bers to  be objectionable.
Sulfur provided sligh tly  longer p ro tec tio n  th a n  copper, b u t  in all cases th e  
renewal of th e  sprays w ith in  10 days was necessary  to  m ain ta in  control.
5. Trials o f So-Called R ust-R esistant Beans. F ifteen  bean  hybrids selected 
for resistance to ru s t  were ob ta ined  from  th e  V irginia E x p erim en t S ta tio n  and 
two from th e  U n ited  S ta tes D e p a rtm en t of A gricu ltu re . T hese  were grown to 
observe p lan t characters and  reaction  to  bean  ru s t  caused by  Uromyces phaseoli 
(Pers.) W int. va r. typica  A rth .
Eleven of th e  s tra in s  from  V irginia were found  to  be v ery  suscep tib le  to  ru st. 
Four hybrids, 32-C-3, 32-C-4-2, 14-A-32-1935, an d  5-A-32-S-33 were only 
slightly susceptible. N one y ielded beans. T he tw o  stra in s  ob ta ined  from  th e  
United S ta tes D e p a rtm en t of A gricu ltu re  were found  to  ru s t  heavily  and 
yielded m oderately. N one of th e  s tra in s  te s te d  was found  to  be sufficiently 
resistant or p roductive  to  w a rran t recom m endation  here.
C arnation B lig h t, A ltern aría  D ia n th i S. & H. (E . F . G uba, W altham .) 
Two field tes ts  to  d em o n stra te  th e  contro l of th is  disease according to  the  
author’s recom m endations proved h igh ly  g ra tify ing  to  m em bers of th e  New 
England C arn atio n  Grow ers A ssociation and o th e r carn a tio n  growers.
A m ixture of B ordeaux 5 -5 -5 0 , calcium  a rsen a te  1 lb., and  P enetro l (spreader) 
Vi pint, was em ployed as th e  fungicide. As a  severe te s t  of th e  fungicide, the  
plots were p ro tec ted  th ro u g h o u t th e  o u tdoor grow ing season beginning w ith
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th e  first ap p licatio n  on Ju n e  8, and  ending w ith  th e  las t on A ugust 24 a t  the 
F ield S ta tion , W altham , and  on Septem ber 21 a t  R ice’s in Lexington, m aking 
a to ta l of 10 and  13 app lications respectively. T he significant resu lts of these 
tes ts  are as follows:
P lo ts
N um ber of infections 
per 1,000 
flowering stem s
A verage num ber of 
h arvested  flowering 
stem s per p lant
S prayed N ot sprayed S prayed N ot sprayed
W alth am  F ield S ta tio n .................. 96 1,630 3 .4 8  4 .73
Rice —  L exing ton ............................. 51 2,556 1 .65  1 .39
Aside from  th e  good control ob ta ined , th e  sprayed  p lan ts showed better 
color and grow th according to  th e  ju d g m en t of th e  R esearch  C om m ittee of the 
New E ngland  C arn atio n  Grow ers A ssociation. T he tes ts  gave a previously 
div ided sen tim en t convincing evidence of th e  v irtu e  and sa fe ty  of th e  treatm ent 
recom m ended.
T his p ro ject is te rm in ated , b u t  th e  p rep ara tio n  of m an u scrip t has been de­
layed b y  o th er w ork.
D isea ses o f H erb a ceo u s O rn a m en ta l P la n ts  C au sed  by S o il-In fe stin g  
F u n g i. (W . L. D o ran .) Seedlings do n o t o ften  dam p-off in w ashed sand unless 
th e  sand  is la te r  con tam in a ted , as by  inoculation . In  five different sands, 
how ever, even w ith  potassium  n itra te  added  as n u tr ie n t, seedlings of most 
species used in th is w ork usually  grew less well th a n  in soils. Absence of 
dam ping-off is n o t enough if seedlings m eanw hile grow b u t  poorly; and sands 
were n o t very  sa tis fac to ry  m edia for seedage of species, th e  seedlings of which 
are n a tu ra lly  sm all and  slow to  grow in an y  m edium .
In  o th er experim ents, seeds were sowed in  o th er m edia including sand and 
sphagnum  (half and  half) and  sand  and p ea t m oss (half and half), w ith the ob­
jec t of determ in ing  th e  effect n o t o n ly  on germ ination  and damping-off but 
also, and especially, on grow th of seedlings. G row th  was b e tte r  in sand and 
sphagnum  or in  sand  and p ea t m oss th a n  in sand , an d  was often as good as in 
soil, provided th a t  po tassium  n itra te  was added  in all cases.
G row th of seedlings of som e species was b e tte r  in sand  and sphagnum  than 
in sand  and  p ea t m oss. T his m ay  be, a t  least p a rtly , th e  effect of soil reaction. 
T he ad d itio n  of p ea t m oss to  sand  increased a c id ity  m ore th an  did sphagnum; 
for th e  la tte r ,  added to  sand , low ered pH  values very  little  or no t a t  all.
T here was som etim es m ore dam ping-off in  these  m ixtures, especially in sand 
and  p eat m oss, th a n  in sand  alone; b u t  in th em , as in sand , i t  was usually tri­
fling as com pared w ith  its  severity  in soil.
C onsidering b o th  dam ping-off and  grow th of sm all, slow-growing seedlings, 
no m edium  for seedage gave b e tte r  resu lts  th a n  did sand  and  sphagnum.
If soil is used, as i t  often  m u st be, th en  soil d isinfection is in order, and for 
th is  purpose form aldehyde d u s t has largely  replaced th e  less convenient liquid 
fo rm aldehyde. On th e  basis of w ork  here rep o rted  upon, acetic acid dust, 
in stead  of acetic  acid in w ater, m ay  be sim ilarly  used  w ith  good results and no 
less convenience th a n  form aldehyde dust.
A cetic acid d u sts  con ta in ing  24 to  25 p e rcen t acetic  acid have been made by 
absorbing 1 p in t of 80 percen t acetic  acid in 2.5 pounds of powdered wood char­
coal, and these  were well m ixed w ith  m odera te ly  d ry  soils, naturally  infeste 
or artificially  inocu lated , using 1.5 oz. of th e  d u st per square foot of soil (3 ine es 
deep). Seeds were sowed im m edia tely  and  soils were th en  well watered. _ °  ’ 
a lthough  no t alw ays com plete, contro l of dam ping-off was thus obtained.
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Grow th of m ost species was generally  e ith e r unaffected  or, in som e cases, im ­
proved, as w hen R hizoctonia  in u n tre a te d  soils in te rfered  w ith  g row th  of 
seedlings. F o r th e  p resen t, i t  is considered safer, how ever, to  delay  seeding 
until a t  least one d ay  a fte r soil t re a tm e n t w ith  acetic  acid.
N either acetic  acid nor form aldehyde is alw ays a t  han d  w hen needed b y  
growers and  p lan tsm en, and  th is  is one principal reason w hy seeds are  o ften  
sowed w ith o u t an y  pro tec tion  against soil fungi, for convenience or th e  lack  of 
it is of course an  im p o rta n t consideration  in p ractice . C ider vinegar, as u sua lly  
sold, conta ins 4 to  5 percen t acetic  acid and  there  a re  few substances m ore 
readily available or m ore generally  a t  h an d . An in v estiga tion  of its  use as a 
soil d isin fectan t was therefore  begun.
Five und ilu ted  cider v inegars,1 con tain ing  ab o u t 4 to  5 p e rcen t ace tic  acid, 
were m ixed w ith  m odera te ly  d ry  and  san d y  soils, n a tu ra lly  infested  or inoc­
ulated, the  la tte r  being a  m ore severe te s t. Seeds were sowed im m edia te ly  or 
within 24 hours and soils w ere th en  well w atered . V inegar 200, 237 (ab o u t j/2 
p int), or 250 ec." u sua lly  gave sa tis fac to ry  b u t  n o t alw ays com plete con tro l 
of dam ping-off and  i t  w as generally  w ith o u t h a rm fu l effect on germ ination  or 
early grow th of m ost species. In  these  q u an titie s , i t  can n o t be safely  app lied  
to living p lan ts, however.
Potassium  p erm anganate  is occasionally  referred  to  as being  a soil disinfec­
tan t, b u t in these experim ents i t  did n o t p rev en t dam ping-off of seedlings w hen 
added in  am oun ts u p  to  30 gms.
Seeds often germ inated  b e tte r  in soil to  w hich salicylic acid, 3 to  5 gm s., 
had been applied th a n  in soil w ith o u t th is  tre a tm e n t;  b u t  th ere  w as no less 
post-germ ination dam ping-off w ith  i t  th a n  w ith o u t it.
D am p in g-o ff a n d  G ro w th  o f S e e d lin g s  a n d  C u tt in g s  o f  W oody P la n ts  
as Affected by S o il T r e a tm e n ts  an d  M o d ific a tio n s  o f E n v ir o n m e n t.
(V . L. D oran, i T he tim e or d a te  of tak in g  cu ttin g s a p p a re n tly  affected th e ir  
rooting as m uch as th e  presence or absence of soil fungi or a n y  o th e r one factor. 
Fairly hard cu ttings of several species lived and  s tru ck  ro o t as well in  roo ting  
media (sand or sand  and  p e a t m oss) in ocu la ted  w ith  species of P y th iu m  or 
Rhizoctonia as in th e  absence of these fungi. C u ttin g s tak e n  earlier or when 
softer were m ore susceptib le to  in fection , b u t  w hen tak e n  too la te  th ey  s tru ck  
root more slowly and less well, th a t  is, in sm aller percen tages. D a tes  of tak in g  
cuttings which roo ted  well are being  recorded, especially  in th e  case of species 
which are som etim es considered ra th e r  difficult to  p ro p ag ate  b y  cu ttin g s; and  
some of th e  in form ation  th u s  secured should  be useful to  p ropagato rs.
In studying  the  effects of several roo ting  m edia, i t  was observed th a t  sand  is 
a be tte r m edium  for th e  roo ting  of hardw ood cu ttin g s of Daphne Cneorum  th a n  
is any m ix ture  of p e a t m oss w ith  sand.
Acetic acid dusts, m ade and  used as described in connection  w ith  th e  p re­
ceding project, were in ju rious to  cu ttin g s in serted  w ith in  24 hours a fte r  t r e a t ­
ment of roo ting  m edia , a lth o u g h  th ey  were safe w ith  th e  seeds of these  sam e 
plants. A cetic acid  d u s t and  form aldehyde, b o th  of w hich are soon lost from  
soil, did n o t com plete ly  p ro tec t slowly germ inating  seeds of w oody p lan ts  
against dam ping-off.
W atering of m edia  w ith  m uch-d ilu ted  v inegar did n o t affect th e  roo ting  of 
cuttings of m ost species; b u t  th e  following, w hich were am ong th e  least w oody
'Sum m arized resu lts  of th is  w ork have been reported  in  a previous paper (Science 84- 2177- 
273-284. 1936.)
!In  the  rep o rt on th is  and  th e  following pro ject, num bers of cc., gms., or oz. are, except as o ther- 
wise indicated , those applied  per square  foot of soil surface.
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of those used (on Ju ly  1), s tru ck  ro o t decidedly b e tte r  in sand  and  p ea t moss 
w ith  these trea tm e n ts  th a n  w ith o u t them : Cytisus purpureus and  Genista 
tinctoria  w a tered  only w ith  v inegar 8cc. d ilu ted  to  4000 cc. w ith  w ater, and 
A rtem isia  Abrotanum  and  Indigofera decora w atered  only w ith  v inegar 16 cc. 
sim ilarly  d ilu ted .
C u ttings of several species were allowed to  s tan d  for some hours w ith their 
bases in solu tions of indoleacetic acid or indo lebutyric  acid, following which 
trea tm e n ts  th ey  were inserted  in sand. M ore species were unaffected th an  were 
benefited, b u t  th e  roo ting  of some was h astened  and otherw ise im proved by  the 
trea tm en ts , as follows:
G ram s in 1,000 cc. of w ater
Species D a te N um ber of
Indoleacetic Indo lebu ty ric hours of
acid acid treatm ent
Abelia grandiflora .............  ............. Aug. 20 — 0 .025 65
Caryopteris incana ............................ Ju ly 31 0 .050 — 41
Chamaecyparis sp ............................. Aug. 20 — 0 .025 65
Chamaecyparis p isifera  va r. plu-
m osa .................................................. Aug. 20 0 .100 — 22
Chamaecyparis p isifera  v a r. squar-
rosa .................................................... Oct. 17 — 0 .100 24
Coronilla E m erus .............................. Oct. 17 0 .100 — 23
Corylopsis spicata .............................. Aug. 20 — 0 .025 48
D orycnium  h irsu tum ........................ Oct. 16 — 0 .100 22
Lespedeza form osa ............................. Oct. 16 0 .100 — 22
Styrax Obassia.................................... Ju ly 31 0 .025 — 65
In  some cases these  tre a tm e n ts  no t only im proved rooting, b u t  ;also appar-
e n tly  prolonged life of cu ttings. T hus, when 36 percen t of th e  trea ted  cuttings 
of Lespedeza form osa  h ad  roo ted  an d  96 percen t were living, only 50 percent of 
th e  u n trea te d  cu ttin g s of th is  species were living and  none of them  had then 
s tru ck  root.
These tre a tm e n ts  are n o t inexpensive and  i t  is im p o rtan t therefore to learn 
n o t only for w h a t species th ey  are a lto g e th e r unnecessary , b u t  also for what 
species th ey  are  m ost beneficial. In  th is w ork, and  w ith  some exceptions, the 
cu ttin g s m ost benefited were th e  softe r wooded and those from  which roots 
develop along th e  whole leng th  of th e  buried  stem .
Pheny lacetic  acid, as used, was w ith o u t effect on th e  rooting  of hardwood 
cu ttings.
R ooting  of cu ttings w as im proved m ore b y  th e ir trea tm e n t w ith  indoleacetic 
or indo lebu ty ric  acids th a n  by  th e  tre a tm e n t of rooting  m edia w ith potassium 
perm an g an a te , and  th e  effect of th e  la tte r  was n o t influenced by  inoculation of 
th e  m edium .
A severe disease of th e  above-ground p a rts  of thym e, several varieties of 
T h ym us Serpyllum  L ., was observed in gardens. A s tra in  of Rhizoctonia solani 
was iso lated  and  its  pa th o g en icity  estab lished  by  inoculation. Infection is 
com m on in ra in y  w eather in early  sum m er, and  th e  otherw ise a ttrac tive  mats 
m ade by  th is fine ground cover becom e unsigh tly .
D ise a se s  o f T re e s  in  M a s s a c h u s e t t s .  (M . A. M cK enzie and A. Vincent 
O sm un.) F ield and  lab o ra to ry  investiga tions to determ ine the  occurrence and 
significance of shade tree  diseases in M assachusetts , in itia ted  in the summer o 
1935, were carried on du ring  th e  p as t year. T he principal objective^of t  e 
p rogram  was to  determ ine w hether th e  so-called D u tch  elm  disease, cause y
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the fungus Ceratostomella u lm i (Sw artz) B uism an, was p resen t in th e  S ta te .
As th e  nam e im plies, th e  D u tch  elm  disease was first observed in  th e  N e th e r­
lands in 1919 an d  th o u san d s of elm s th ere  an d  in  o th er E u ro p ean  countries 
have been killed b y  th e  disease. R eports from  E urope ind ica te  th a t  th e  disease 
exists’th ro u g h o u t th e  extensive range of clim atic  and  soil conditions included 
in the  following countries: N e th erlands, F rance, I ta ly , A ustria , B elgium , 
Sw itzerland, G erm any, Po land , C zechoslovakia, B alkan  S ta tes, and  G rea t 
B ritain . In  th e  last-m en tioned  co u n try , th e  disease is w idely d is trib u ted . 
Recent reports ind icate  th a t  diseased trees are found w ith in  th ir ty  m iles of th e  
Scottish border.
In  Am erica, from  1930 to  1932, th e  know n cases of th e  disease were lim ited  
to less th an  a  dozen trees in Ohio. D u rin g  th e  la s t  th ree  years, how ever, m ore 
th an  21,780 cases of th e  D u tch  elm  disease have been found  in N ew  Jersey , 
New Y ork, an d  C onnecticu t. Iso la ted  cases have  been found  in V irginia, 
M aryland, and In d ian a . D estruction  of all affected elm  trees is th e  aim  of th e  
present control p rogram  in th e  U n ited  S ta tes.
Up to  th e  p resen t w riting  (D ecem ber 1936), th e  disease has n o t been found  
in M assachusetts. N evertheless, th e  th re a t  of th e  disease here is im m inen t 
since th e  m alad y  is know n to  occur w ith in  forty-five m iles of th e  sou thern  
border of th e  S ta te , in C onnecticu t and  N ew  Y ork. Also w o rth y  of a tte n tio n  
is the fact th a t  th e  earliest know n A m erican in festa tion  of th e  p rincipal carrier- 
insect of th e  disease, th e  sm aller E u ro p ean  b a rk  beetle  (Scolytus m ultistriatus  
M arsh), was discovered in M assachuse tts  in 1909.
Since th e  o rganization  of th e  shade tree  disease su rv ey  in Ju n e  1935, approx i­
m ately 5,000 specim ens have been stud ied  in th e  lab o ra to ry . D uring  1936, 
the specim ens were collected b y  four field m en from  th e  lab o ra to ry , scouts from  
the S ta te  D e p a rtm en t of A griculture, and  citizens th ro u g h o u t th e  C om m on­
wealth. T his year, six ty-tw o diseases of th irty -o n e  h o sts were rep o rted , in ­
cluding th irteen  diseases of elm.
A detailed s tu d y  has been m ade of th e  S ta te-w ide d is tr ib u tio n  of elm  wilts 
associated w ith  species of C ephalosporium  an d  V erticillium . T he occurrence 
of either or b o th  organism s in  123 cities and  tow ns is show n.
Experim ents on p o tte d  elm s of several species have  been conducted  in the  
greenhouse w ith  th e  vascu lar fungus pa rasites  of elm  know n to  be p re sen t in 
M assachusetts.
In  1935, considerable assistance was rendered  th e  survey  by  th e  organ ization  
of an F. E . R . A. p ro jec t. Since S ep tem ber 1936, a  W . P . A. p ro jec t has helped 
in the  lab o ra to ry  w ork.
M o ist M a ts  fo r  C lay  P o ts .  (L. H . Jones.) A clay  p o t should  alw ays be 
used on a m oist surface. T he ro o t system  in such conta iners is n ex t to  th e  wall 
of the pot, and should th e  po t wall becom e dry , a  d ro u g h t haza rd  w ould exist. 
Capillary m oistu re , pulled up  from  below th e  po t, is sufficient for th e  p ro tec tion  
of the roots. T h is is easily  accom plished in greenhouses w here m oist bench 
surfaces of soil, c inders, and  sand  are p ractica l, b u t  in hom es and  offices a  su b ­
stitu te  is necessary. T he tes tin g  of various m ate ria ls has resu lted  in  th e  de­
velopm ent of a  m a t w hich  will absorb  w a ter and tra n sm it i t  to  th e  clay  po t 
resting on th e  surface of th e  m at. T he m at is fea tu red  by  recesses th a t  n o t only 
provide reservoirs for free w a ter, b u t  also serve as d ra ins to  lead aw ay  an y  free 
water a b o u t th e  base  of th e  flower pot.
M ats of wood pu lp , wood fiber, and lea th er w aste are su itab le . M etal form s 
filled w ith  co tto n  or woolen clo th , sphagnum  m oss, p ea t m oss, and abso rb en t
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co tton  m ay  also be used. C eram ic m ateria ls have been tes ted , b u t  none  were 
as efficient as fibrous m ateria ls . Sponge rub b er supplied free w a te r  w hich was 
d e trim en ta l to  th e  p lan t as i t  caused a  w aterlogged condition in th e  soil.
T h e  W a ter-S u p p ly in g  P ow er of S o ils. (L. H . Jones.) A relatively  
rap id  m ethod  of de term in ing  the  w ater-supply ing  power of a soil a t  different 
percen tages of i ts  w ater-ho ld ing  capacity  shows prom ise of being fa irly  accurate 
and  p ractical. M easuring  in seconds th e  tim e it  takes for m oistu re  to  strike 
th ro u g h  b lo ttin g  paper held to  th e  soil b y  a glass w eight shows increased tim e 
w ith  soils of h igh w ater-ho ld ing  cap acity  and  decreased tim e w ith  soils having 
a low w ilting  coefficient.
S elo c id e  a s  a P la n t  S t im u la n t .  (P. F . B obula  and  L. H . Jones.) A 
sp ray  m ate ria l com m ercially  called Selocide and used to  control red spider 
has produced on roses a general increase in  h e ig h t of p lan t, length  and breadth  
of leaves, and  th ickness of stem . T es ts  w ith  to m ato  p lan ts ind ica te  th a t the 
stim u la tio n  is effected by  volatile  m ate ria ls in th e  sp ra y  w hich find access to 
th e  p lan t th ro u g h  th e  a tm osphere.
E ffect of Soil T em p e ra tu re  o n  a C h lo ro sis o f G a rd en ia . (L. H . Jones.) 
O bservations of garden ia  p lan ts  in several env ironm en ts ind icated  th a t, when 
all o th er facto rs were equal, a low soil tem p era tu re  induced  an  in tervenal chloro­
sis of the  to p  leaves and  th a t  longer exposures to  low soil tem p era tu res  accentu­
a ted  th e  condition  to  th e  p o in t w here th e  leaves were en tire ly  yellow and often 
a lm ost w hite . R aising  th e  soil tem p era tu re  caused a reappearance of green 
w hich was first ev id en t in th e  new -form ing leaves and  gradually  worked down 
th e  stem  to  th e  older leaves.
P la n ts  grown in soil tem p era tu res  s ta r tin g  a t  8° C. and increasing in 2° steps 
th ro u g h  32° show ed yellowing induced a t  18° and  less, w ith  no signs of yellowing 
a t  22° and  above.
T he size of th e  garden ia  leaves was defin itely  tied  up  w ith  soil tem perature 
and  n o t w ith  a ir tem p era tu re .
D E PA R T M E N T  OF C H E M IST R Y
W. S. R itc h ie  in  C harge
C oop erative  A n a ly tic a l Serv ice. (T he D ep artm en t.)  C ooperative work 
w ith  th e  several d e p artm en ts  has been continued . T he analy tical service to 
th e  investiga to rs a t  th e  W alth am  F ield S ta tio n  has been th e  m ajor and most 
im p o rta n t a c tiv ity . D eterm in a tio n s for iron , m anganese, copper, phosphorus, 
and  soluble and  insoluble ash  were m ade in  th e  s tu d y  of th e  cause and preven­
tio n  of chlorosis in gardenias.
T e st in g  A n a ly tica l M eth o d s. (T he D ep artm en t.)  T he work aiming at 
th e  im provem en t of th e  m ethods for de term in ing  iron, copper, and iodine has 
been continued. C onsiderable tim e w as sp en t in collaborating  w ith the Asso­
cia te  Referee of th e  A .O .A .C . in charge of developing su itab le  methods for 
de term in ing  copper in foods.
T he obligation  of in v estiga ting  and a tte m p tin g  im provem ent in the methods 
for zinc (as associate referee) in  foods w as assum ed. A survey of the methods 
for de term in ing  zinc h as been m ade and  w ork begun, b u t no collaborative work
has been a tte m p te d  as y e t. _
T he effort to  im prove th e  m ethods for de term in ing  iodine in foodstu iis
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has been continued and  a m ethod  developed w hich is believed to  be sa tis fac to ry . 
The m ethod consists of the  ignition  of th e  sam ple  in a  sem i-closed silica tube  
in the  presence of calcium  oxide, passing th e  p ro d u c ts  of com bustion  th ro u g h  
heated nickel oxide as a  c a ta ly s t th ereb y  com pleting  th e  burn ing , p a rticu la rly  
of the ta r ry  p roducts . T he gases and  th e  iodine are  absorbed  in ap p ro p ria te  
solutions w hich are la te r  ev ap o ra ted  to  d ryness an d  ex trac ted  w ith  alcohol. 
The alcohol e x trac t is evap o ra ted  to  d ryness and th e  iodine de term ined  by  
titra tion  w ith  th iosu lfa te  in th e  usual m anner. T h e  a p p a re n t im provem ents 
consist in th e  m anner in w hich th e  com bustion  is accom plished and  th e  use 
of nickel oxide as a  ca ta ly s t ra th e r  th a n  th e  usual p la tinum .
The Iron , C opper, M a n g a n ese , a n d  Io d in e  C o n te n t  o f F ru its  an d  
V egetables used  as H u m a n  F oods. (E . B. H o lland , C. P. Jones, an d  W. 
S. R itchie.) Since th e  in au g u ra tio n  of th e  p ro jec t som e 126 sam ples of fru its  
and vegetables including th e  skins or tops of som e p ro d u c ts  have  been analyzed . 
This comprises th e  d e te rm ination  of th e  various food groups —  p ro te in , fa t, 
nitrogen-free ex tract, fiber, acid soluble ash, and  insoluble ash , to g e th e r w ith  
the iron, copper, m anganese, and  phosphorus con ten t. A nalysis of one sam ple 
each of milk, codfish and  cottonseed m eal has been com pleted  an d  w ork on 
eleven sam ples of ca ttle  feeds, g ra in , and  roughages is u n d e r w ay.
In addition, eleven new sam ples of fru its  and  vegetables, seven teen  sam ples 
of cereals and cereal p roducts, and  tw o sam ples of ex trac ted  soybean m eal 
have been secured on th e  open m ark e t for analysis.
The analyses of these sam ples as well as those  o b ta ined  in th e  following p ro j­
ect are v irtually  com plete and  should  be availab le  for p u b lica tion  in  th e  com ing 
year.
A bsorption by Food P la n ts  o f C h em ica l E le m e n ts  o f Im p o r ta n c e  in  
H um an P h y sio lo g y  an d  N u tr it io n . (E . B. H o lland , W . S. R itch ie , and  
W. S. Lisenm enger.) B eets, carro ts, onions, le ttu ce , sp inach, and  swiss chard  
were raised m lysim eter tan k s  un d er special fe rtiliza tion  du ring  th e  p a s t season 
to determ ine th e  ab ility  of these crops to  assim ila te  iron , copper, m anganese 
and iodine. F o rty -tw o  sam ples were secured  an d  will be analyzed  u n d e r th é  
preceding project. T he analysis of these sam ples will soon be com pleted  and 
results available for pub lica tion .
T he C arboh ydrates in  K en tu c k y  B lu eg ra ss. (E . B en n e tt.)  T he p ro ­
cedures of 1935 were con tinued  in th e  m ain  excep t th a t  sam ples w ere tak en  early  
ln the m orm ng (8:00 t0  9:00 a -m -) ra th e r  th a n  la te  in th e  afte rnoon  (4:00 to 
5:00 p.m .). This was done in  th e  hope of effecting a sh ift in the  carb o h y d ra te  
equilibrium.
In 1935 all carbohydra tes increased in percen tage w ith  m a tu r ity  of th e  grass, 
except those soluble in 80 p e rcen t alcohol. T h is group  rep resen ted  by  to ta l 
reducing sugars and  sucrose decreased  in  percen tage. T he m ost obvious in te r­
pretation of such an  equ ilib rium  w ould be th a t  th e  m ore complex groups in ­
creased a t  th e  expense of th e  sim ple sugars. T h is is ten ab le  b u t  is p robably  
more ap p aren t th a n  real.
In 1936 all c arb o h y d ra tes  de term ined  increased in percentage w ith  m a tu rity . 
The alcohol-soluble frac tio n  increased u n til th e  “ blossom  s ta g e ,” th en  de­
creased, while those  m ore com plex con tinued  to  increase as w ould be expected.
H em ice llu lo ses o f T o b a cco  S ta lk s . (E . B en n e tt.)  Tobacco sta lks while 
valuable as a  fertilizer are of in te re s t from  th e  s ta n d p o in t of w aste u tiliza tion
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C onsequently  the  co n ten t of p ro tein , lignin, cellulose, and hemicellulose were 
determ ined . T he to ta l n itrogen  was found to  be approxim ately  3.50 percent 
of w hich 42 percen t was am m oniacal. T he lignin co n ten t w as ab o u t 12 percent. 
(The co n ten t of cellulose and hemicellulose explain th e  reason w hy the  stalks 
are easily  decom posed.) T he cellulose and  hemicellulose were p resent to the 
ex ten t of approx im ate ly  36 and  19 percen t respectively. The hemicellulose, a 
polyuronide, was isolated and stud ied . Xylose proved to  be th e  chief sugar 
ob tained  on hydrolysis. T he sta lks are now being investigated  as a commercial 
source of th is carbohydra te .
T h e  B a c ter io s ta tic  Effect of L ig n in . (E . B ennett.) L ignin is looked 
upon  as being n o t only very  re sis tan t to  bac teria l action  b u t  also as practically 
indigestible. Iso la ted  lignin has been know n to  produce b acteriosta tic  condi­
tions w hen added  to  decom posing m ateria l. W ith  these facts in m ind the  ques­
tio n  arose as to  w hether or n o t th e  in testin a l flora of sm all anim als could be 
modified by  an  abnorm ally  high lignin d iet. L ignin w as ob tained  from  shavings, 
purified, and  fed to  guinea pigs. T he procedure u n fo rtu n ate ly  had to be 
curta iled  for th e  tim e, b u t  i t  is hoped th a t  th is m ay  be continued afte r the first 
of th e  year.
T h e V ita m in  A C o n ten t  o f C erta in  P a stu re  G rasses. (W. S. Ritchie 
and  J. G. A rchibald. C ooperative w ith  A nim al H u sb an d ry .) Samples of the 
grasses used for th e  v itam in  assay  in 1935 were those tak en  and prepared for 
chem ical analysis. D uring  th e  growing season of 1936 sam ples of sheep fescue, 
R hode Island  ben t, bluegrass, red  top , and tim o th y  were tak en  and fed green 
to  th e  v itam in  A deficient anim als. T hese grasses were grown on fertilized 
and unfertilized  plots. H ow ever, no com parison should be m ade un til results 
of the  n ex t season are available since dup licate  sam ples were n o t always avail­
able.
T h e  N u tr it iv e  V alue of F ish ery  P ro d u cts  as H u m a n  and Anim al 
F ood . (W . S. R itch ie, G. C. Crooks, an d  C. R . Fellers. C ooperative with 
H o rticu ltu ra l M an u fac tu res .) U nder th is p ro jec t a ra th e r complete study has 
been m ade of th e  chem ical com position and n u tritiv e  value of haddock as 
affected by  com m ercial processing. T he sam ples were ob tained  through the 
cooperation  of th e  B irdseye F ro sted  Foods Sales C orporation  and represented 
four different conditions: fish frozen a t  sea w ith  d ry  ice im m ediately after 
catch ing , th e  whole fish frozen a t  th e  pier, and  com m ercial fillets prepared by 
th e  so-called quick  and slow m ethods of freezing.
N u tritio n a l stud ies m ade over th e  course of ab o u t fourteen  m onths to deter­
m ine th e  value of these sam ples for grow th, reproduction , and lactation  of the 
a lb ino  r a t  ind ica ted  th a t  th e  fish frozen b y  any  of th e  four m ethods was an 
a d eq u a te  source of p ro te in . T he anim als receiving th e  comm ercial fillets frozen 
by  th e  quick  m ethod  m ade a som ew hat b e tte r  record , especially in reproduction 
an d  lac ta tio n . An ad d itio n al s tu d y  is being m ade to  determ ine the  effect of 
long sto rage on th e  n u tritio n a l value of quick-frozen fillets. In  th is work, fillets 
frozen b y  th e  quick  m ethod  and  held a t  a  tem p era tu re  of -5 °  C. for over a year 
are being used as th e  source of p ro te in  in an  otherw ise norm al diet.
D e term in a tio n s for m oistu re , am m onia, to ta l n itrogen, e ther extract, and 
to ta l  ash  were m ade on th e  m o n th ly  sam ples. T he resu lts indicated th a t e 
m ethod  of freezing did n o t in an y  w ay affect th e  chem ical composition of the 
m uscle.
R ep resen ta tiv e  sam ples were also analyzed for th e  inorganic constituents,
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copper, iron, m anganese, and  phosphorus. These likewise were n o t m ate ria lly  
affected a lthough  th e  m anganese seem ed to  show  a  seasonal v a ria tio n . Sam ples 
were dried  an d  are being held for fu r th e r  inorganic  analysis.
The sep ara tio n  of th e  n itrogen  frac tions soluble in a 10 p e rcen t sodium  chlo­
ride solution ind icated  th a t  a lth o u g h  there  was no appreciab le  difference betw een 
the com m ercial fillets, regardless of th e  m eth o d  of freezing, th ere  was a decrease 
in th e  am o u n t of soluble n itrogen  du rin g  sto rage. W hile th ere  was no increase 
in the  a m o u n t of am m onia  n itrogen  in an y  of th e  sam ples du rin g  sto rage a t  
low tem p era tu res , a  very  definite corre lation  is a p p a re n t betw een th e  am o u n t 
of am m onia and th e  leng th  of tim e th a t  e ith e r fresh  or defrosted  sam ples were 
held a t  tem p era tu res  above freezing.
Assays for v itam in s A and  D  ind ica ted  th a t ,  a lthough  h ad dock  m uscle is 
not an im p o rtan t source of these  n u tritio n a l co n stitu en ts , b o th  are p resen t in 
m easurable am o u n ts and  are ap p a re n tly  n o t affected b y  freezing.
C h em ica l C h a n g es in  C o o k in g  of V eg eta b les . (M . E . F reem an .) T his 
study  was u n d e rtak en  to  determ ine , if possible, th e  fa te  of certa in  co n stitu en ts  
of vegetables du rin g  cooking processes. P re lim in ary  tria ls  ind ica ted  th a t  th e  
published an aly tical m ethods for d e te rm in a tio n  of sugars, s ta rch , pectic  frac­
tions, and hem ieelluloses do n o t, in all cases, allow d irec t app lication  to  th e  
m aterial a t  han d . M odifications have been devised th a t  allow th e  d e te rm in a­
tion of pectic frac tions in th e  presence of large am o u n ts  of s ta rch . E x trac tio n  
periods m ay  be sh o rtened  if sam ples are finely ground . In  p relim inary  tria ls  
amm onium  oxala te  seem ed preferab le  to  o th er agen ts for pectic  ex traction . 
In the de te rm in a tio n  of pentoses b y  th e  s team  d istilla tio n  and  brom ine titra tio n  
m ethod, th e  ru b b er connections in th e  steam  line were found to  cause e rro r. 
All glass a p p a ra tu s  is recom m ended.
T he N u tr it iv e  V a lu e  of R are E le m e n ts  in  P la n t  N u tr it io n . (H. R.
DeRose, W . S. E isenm enger, and  W . S. R itchie. C ooperative  w ith  Agronom y.) 
I t  is becom ing m ore and  m ore a p p a re n t th a t  very  sm all am oun ts of th e  so-called 
rarer elem ents p lay  an  im p o rta n t p a r t  in  th e  n u tr itio n  of p lan ts . Because of 
their peculiar ab ility  to  a c t as anions and  cations, chrom ium  and m olybdenum  
seemed to  offer a  fertile  field for s tu d y . T he la t te r  had  to  be d iscarded  and 
zinc and copper were added  to  chrom ium  because of certa in  connections to  
other local p ro jects.
Tom ato and buck w h ea t p lan ts , b o th  rap id  growers, are being grown in sand  
cultures w ith  K n o p ’s n u tr ie n t so lu tion  of C a (N 0 3)2, K 2H P 0 4, M g S 0 4 and 
FeCls to  w hich are added  d ilu te  so lu tions of definite concen tra tions of th e  sa lts 
of the m etals in question . All sa lts  used in th e  n u tr ie n t so lu tion  and in the  
test solu tions have been carefully  recrysta llized . T he sand  used has been 
washed w ith  acid, ta p  w ater, and  distilled  w a te r  and  th en  dried  a t  100° C. to  
insure the  absence of in te rfering  substances. T he following concen tra tions are 
being used: C opper .05, .15, .5, 1, 5 ppm ; Z inc .05, .1 0 ,10 , 30 ppm . Concen­
trations of chrom ium  will be used in th e  in itia l stud ies as follow s: 1, 10, 20, 
30, 40, 50, 60 ppm .
This p ro jec t has n o t been in  operation  long enough to  ju s tify  th e  p resen ta ­
tion of results.
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TH E CR ANBER RY STA TIO N  
E ast W areh am , M a ssa c h u se tts
H. J . F ra n k lin  in  C harge
In ju r io u s  and  B en efic ia l In se c ts  A ffectin g  th e  C ranberry. (H. J.
F ran k lin .)
Half-w inged Geometer. M oths of th e  species referred  to  as th e  “ red-spotted 
sp an w o rm ” on page 37 of M assachuse tts  A gricu ltu ral E xperim ent Station 
B ulle tin  239 were reared  and  found to  be th e  half-w inged geom eter, Phigalia 
litea (C ram er). T he m ale m oths em erged during  th e  las t decade in M arch and 
th e  first week in April and  th e  fem ales m ostly  in th e  second week of April. 
T he m oths are said  to  be found in n a tu re  till early  M ay. T h ey  are gray. The 
fem ales are wingless. Some of th e  m ales have w ell-developed wings b u t m any 
have  only vestigial ones. T he wing expanse of th e  winged m ales ranges from 
an inch to  an  inch and  th ree-fifths.
T he w orm s of th is insect are o ften  ra th e r  p lentifu l on d ry  cranberry  bogs in 
la te  M ay  and th e  first half of Ju n e , though  no really  destructive  ou tb reak  of 
th em  th ere  has ever been no ted . T h ey  also a tta c k  apple, beech, birch , black­
b erry , b lueberry , cherry , elm , linden, m aple, and rose. W hen full-grown, they 
are som ew hat over an  inch  long, the  head  being w hitish  w ith  m any  black 
sp o ts; th e  body  gray  w ith  b lack  lines along th e  back  and  sides and w ith a row 
of conspicuous, irregu larly  shaped , m uch  broken , lig h t reddish-yellow  spots 
along each side and  sm aller yellow spo ts along th e  back ; th e  back  and sides 
w ith  sca tte red  b lack  tubercles of vary ing  size, each tuberc le  bearing a single 
ra th e r  long hair.
T his species passes th e  la te  sum m er, fall, and  w in ter as a pupa. I t  ranges 
w est in to  M inneso ta, sou th  in to  V irginia, and  n o rth  p robab ly  in to  Canada.
Grape A nom ala  (A nom ala  errans F ab .). T he first in ju ry  ever observed as 
hav ing  been done to  a  c ranberry  bog b y  th is  in sect occurred in Sharon, Mass., 
and was described in th e  annual rep o rt of th e  c ran b erry  s ta tio n  for 19341. The 
grubs were found in abundance  in April 1936, in th e  tu rf  of the  Kelley and 
T hom as bog n ear South  M iddleboro. T h ey  had  in ju red  fully  an acre of the bog 
m ore or less severely. T his bog has m an y  grape vines n ear i t  as did the  one in 
Sharon.
Fire Beetle (Cryptocephalus incertus O liv.). T he first recorded in jury  to a 
c ran b erry  bog b y  th is  in sect was described in th e  rep o rt of the  cranberry 
s ta tio n  for 19152. T he w rite r never saw  it  so w idely a b u n d an t on Cape Cod 
bogs as in 1936. I ts  feeding brow ned no ticeab ly  five acres of a  bog in Lakeville. 
A sp ray  of 6 pounds of lead arsen a te  in 100 gallons of w ater, applied a t the rate 
of 250 gallons an  acre early  in Sep tem ber, killed 99 percen t of th e  beetles 
p resen t; and 10 pounds of derris pow der (4 percen t rotenone) and 3 pounds of 
fish-oil soap in 100 gallons of w a ter, 400 gallons to  an  acre, killed 90 percent of 
th e  beetles.
M uch of th e  life-h isto ry  of th is  species is n o t know n, b u t the  beetles are 
found on th e  bogs from  early  A ugust to  very  late  O ctober. T hey  m ay be 
g a thered  read ily  from  th e  c ranberry  vines b y  sweeping w ith  an insect net, 
especially on w arm  su nny  days. T h ey  generally  crawl, b u t  often fly freely. 
T h ey  feed voraciously, a tta ck in g  b o th  the  upper and th e  lower surface of the 
c ran b erry  leaves and  fre ttin g  th e ir  edges. T h ey  m ate  freely.
tM ass. Agr. E xp t. S ta . Bui. 315, p. 31, 1935.
2M ass. Agr. E xp t. S ta . Bui. 168, p. 33, 1916.
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The fem ales lay  th e ir  eggs th ro u g h o u t Sep tem ber. T h ey  cover each egg 
with a rough case m ade up  of pellets of th e ir  dung  deposited  on it  g rad u ally  as 
it is laid. To do th is, th ey  hold th e  egg and  case to  th e  tip  of th e ir  abdom en and 
ro tate  them  th ere  slowly w ith  th e ir  h ind feet, su p p o rtin g  them selves m eanw hile 
with their two o th er pairs of legs.
M ost of th e  encased eggs are d ropped  on th e  san d  un d er th e  vines b u t  some 
lodge am ong the  vines and m ay  be sw ep t from  th em  w ith  an  in sect n e t. T he 
eggs them selves are oval, sm ooth , yellowish w hite, tran s lu cen t, and  ab o u t a 
fortieth of an  inch long. T he cases are green a t  first b u t  tu rn  brow n as th ey  
dry. T hey are roughly  oval and  ab o u t a tw en ty -fifth  of an  inch long.
This insect also a tta ck s  c ran b erry  vines in  N ew  Je rsey  som etim es. I t  has 
been taken  in F ram ingham  and Sherborn , M ass., and  it  ranges so u th  to  F lo rida  
where i t  is ab u n d an t. I t  is found on w ax m y rtle 1, h uck leberry , and  especially  
fetter bush2.
Cranberry Weevil (A nthonom us m usculus Say).
As it is considerable trouble  to p rep are  th e  B ordeaux m ix tu re -ca lc iu m  arse­
nate-soap sp ray  advocated  as a tre a tm e n t for th is p e s t3, a tte m p ts  were m ade 
to find a  m ore sa tis fac to ry  insecticidal control.
Kerosene applied as a  sp ray  a t  th e  ra te  of 100 gallons an  acre, on Ju n e  11, 
killed only a sm all percentage of th e  beetles. T h is tre a tm e n t d id  v e ry  little  
injury to  th e  vines or crop, th ough  th e  blossom  buds were well developed w hen 
it was applied.
A hundred pounds of u n d ilu ted  very  h igh-grade p y re th ru m  d u s t (m ade from  
flowers grown in K enia an d  w ith  a  1.6 p e rcen t p y re th rin  co n ten t) an  acre w as 
tried once and seem ed to  give a good kill. F if ty  pounds of th is  d u st per acre 
was not effective. P y re th ru m  has n o t contro lled  th is  in sect heretofore.
A hundred pounds of derris d u s t (1 percen t ro tenone) an  acre, applied  Ju n e  
5, gave a  poor kill.
A spray of 8 pounds of derris pow der (4 p e rcen t ro tenone) and 4 pounds of 
fish-oil soap in 100 gallons of w ater, used a t  th e  ra te  of 400 gallons an acre, 
failed to give a  good kill.
Cranberry Flea-beetle (Systena fron ta lis  F ab .). T he only effective tre a tm e n t 
for this insect heretofore know n was th e  B ordeaux m ix tu re -ca lc iu m  a rse n a te -  
soap spray  used to  contro l th e  c ran b erry  weevil (see above). U n fo rtu n ate ly , 
only the flea-beetle ad u lts  can be trea te d  w ith  a sp ray . _ As th ey  are active  
from July  till la te  Septem ber, an  arsenical sp ray , to  be effective, m u st be applied 
at a time when it  is likely to  leave a residue on th e  berries. M oreover, th e  sea­
sonal history  of th e  in sect precludes a sa tis fac to ry  con tro l by  flooding. T re a t­
ments with o th er insecticides were therefore  tried .
A hundred pounds of u n d ilu ted  high-grade p y re th ru m  d u s t (0.9 percen t 
pyrethrin content) an  acre, applied  A ugust 13, w as very  effective in killing 
the beetles. F if ty  pounds of th is  d u st to  an  acre gave on ly  a  fa ir kill.
A spray of 10 pounds of derris pow der (4 p e rcen t ro tenone) and  1 pound of 
Areskap in 100 gallons of w a ter, applied  a t  th e  ra te  of 400 gallons an  acre on 
August 11, also killed th e  beetles well.
Cranberry Root Grub (A m phicom a vulpina). M an y  of th e  m ale beetles were 
seen in flight on B e a to n ’s Old Colony bog n ear Sou th  Y arm o u th  on  Ju ly  17. 
Several square rods of th e  bog show ed m uch  in ju ry  from  th e  grubs. G rubs 
were found in th is  area . T he in sect has never been  found fu rth e r eas t on th e
lMyrica cerifera L .
JLyonia n itida  B a r tr .
•Mass. Agr. E xp t. S ta. Bull. 239, p. 62, 1928.
38 M ASS. E X P E R IM E N T  ST A T IO N  B U L L E T IN  339
Cape th a n  th is or on M arth as V ineyard or N an tu ck e t. I t  has done m arked 
in ju ry  in W ilm ington, M ass., and  in R hode Island.
Cranberry Spittle Insect (Clastoptera). A sp ray  of 5 pounds of derris powder 
(4 percen t rotenone) and  4 pounds of fish-oil soap in 100 gallons of w ater, 
applied  a t  th e  ra te  of 400 gallons an  acre on June 16, gave a poor kill of the 
nym phs in  th e ir sp ittle ; b u t 6 pounds of derris pow der (4 percen t rotenone) and 
4 pounds of fish-oil soap in 100 gallons of w ater, applied a t  th e  ra te  of 400 gallons 
an  acre, gave a fa ir k ill ; and 8 pounds of derris powder (4 percen t rotenone) and 
3 pounds of fish-oil soap in 100 gallons of w ater, used a t  th e  ra te  of 400 gallons 
an  acre on Ju n e  16, killed n early  all th e  nym phs. T his las t sp ray  seems to 
com pete on even term s w ith  nicotine su lfa te  in b o th  cost and  effectiveness as a 
t re a tm e n t for th is  pest, and , as th e  cost of derris is in tim e likely to  fall much 
m ore th a n  th a t  of n icotine su lfa te , i t  should perhaps be preferred.
A sp ray  of 200 gallons of w ater-w hite  kerosene an  acre, applied on June 16, 
did n o t kill m an y  of th e  nym phs. T his tre a tm e n t destroyed th e  crop b u t in­
ju red  th e  vines only m oderate ly .
G ypsy M oth  (Porthetria). T he nearly  full-grow n caterp illars were treated 
w ith  derris sp rays w ith  resu lts as follows;
1. F o u r pounds of derris pow der (4 percen t rotenone) and 4 pounds of fish- 
oil soap in 100 gallons of w ater, 400 gallons to  an  acre, killed only 40 percent.
2. Six pounds of derris pow der (4 percen t rotenone) and 4 pounds of fish-oil 
soap in 100 gallons of w ater, 400 gallons to  an acre, killed only 75 percent.
Black-headed Fireworm  (Rhopobota). A sp ray  of 5 pounds of derris powder 
(4 p e rcen t ro tenone) and  4 pounds of fish-oil soap in 100 gallons of water, 
400 gallons to  an  acre, killed 75 p e rcen t of th e  w orm s; 6 pounds of derris 
pow der (4 p e rcen t ro tenone) and  4 pounds of fish-oil soap in 100 gallons of water, 
400 gallons to  an  acre, killed 85 percen t of th e  w orm s; and  8 pounds of derris 
(4 percen t ro tenone) an d  3 pounds of fish-oil soap in 100 gallons of water, 400 
gallons to  an  acre, killed 98 p e rcen t of th e  worm s. W hile th is  las t spray  is 
v e ry  effective, i t  is too costly  a t  p resen t to  com pete as a trea tm e n t for this 
pest. H ow ever, as th e  price of derris is likely  to  decline very  m aterially  as 
tim e goes on, it has good long-range prom ise.
Cranberry F ru it W orm  (M ineóla vaccinii). T he following special attem pts 
were m ade to  find a m ore effective insecticidal contro l for th is  pest:
1. U n d ilu ted  h igh-grade p y re th ru m  d u st (0.9 percen t p y re th rin  content) 
was app lied  a t  ab o u t su n se t a t  th e  ra te  of 100 pounds an  acre to  th e  same area 
of a c ran b erry  bog on each of th e  following dates, w ith  th e  vine conditions 
n o ted :
Ju n e  29 —  Vines in full bloom.
Ju ly  5 —  Vines in bloom.
Ju ly  11 —  Vines going o u t of bloom.
T he d u s t did n o t ap p ear to  affect th e  se ttin g  of th e  fru it. I t  was estim ated that 
f ru it w orm s took  ab o u t 35 percen t of th e  berries on th e  dusted  area as com­
p ared  w ith  50 to  90 percen t on u n trea te d  bog nearby.
2. A sp ray  of 10 pounds of derris pow der (4 percen t rotenone) and 2 pounds 
of fish-oil soap in  100 gallons of w ater, applied a t  th e  ra te  of 400 gallons to an 
acre on Ju ly  13, th e  vines being ou t of bloom , controlled th e  insect m uch better 
th a n  an y  insecticide ever tried  before, i t  being estim ated  th a t  th e  worms took 
less th a n  10 p e rcen t of th e  berries as com pared w ith  35 to  90 percent on sur­
rounding  areas. T he tre a tm e n t did n o t seem to  affect th e  vines or crop.
3. T he derris sp ray  ju s t  m entioned  was also used early  in A ugust on plots 
w here f ru it w orm s were a b u n d an t. I t  killed fully  a th ird  of th e  worms in the 
berries.
Trichogramma m inu tum . W ork w ith  th is im p o rtan t p a rasite  of th e  fruit worm
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was con tinued . C alifornia Insectaries, Inc ., G lendale, C alifornia, d o n a ted
100,000 of th e  d a rk  form  for th is . These p a rasites  had  been b red  from  in d i­
viduals reared  from  fru it worm  eggs on cranberries collected on bogs in W are- 
ham, M ass., in  1935. T h ey  were all p u t o u t on a  bog n ear E a s t W areham  th a t  
is m uch infested  w ith  f ru it w orm s nearly  every  year. As co n tinual show ery  
weather g reatly  in te rfered  w ith  th e  p roper h and ling  of th e  parasites  and  
with th e ir a c tiv ity , i t  is p e rhaps n o t surprising  th a t  no positive  resu lts  were 
obtained w ith  them .
Kerosene and Pyrethrum  E xtract. A sa tis fac to ry  m achine for app ly ing  
this m ixture as a  fog or vap o r was b u ilt and  used  ra th e r  ex tensively  on experi­
mental plots. T he m ix tu re  w as used  in d ifferen t p rop o rtio n s an d  am o u n ts  u p  
to the lim it of an y  possible econom ic ad v an tag e . I t  failed  to  kill c ran b erry  
weevil beetles (A nthonom us) and  b lack-headed  firew orm s (Rhopobota) to  an y  
considerable e x ten t. T he best kill of th e  b lun t-nosed  leafhopper (O phiola) 
was 80 percent. T here  is little  reason to  expect a n y th in g  of value  from  fu r th e r  
work along th is  line, for p y re th ru m  d u s t is m ore easily  app lied  an d  m ore 
effective.
Prevalence of Bog Pests. N o tes on th e  re la tiv e  general abu n d an ce  of pests 
on Cape Cod bogs in 1936 follow:
1. B lack-headed fireworm  (Rhopobota) ra th e r  less p len tifu l th a n  usual, m uch 
less th an  in 1935.
2. F ru it worm  (M ineóla ) ra th e r  d e stru c tiv e  b u t  som ew hat less so th a n  in 
1935.
3. Weevils (Anthonom us) and  flea-beetles (Systena ) m ore p rev a len t th a n  
usual.
4. Fire beetle (Cryptocephalus) —  m ore w idely a b u n d a n t th a n  ever before. 
(See above).
5. Brown cran b erry  spanw orm  (E m aturg ia ) som ew hat m ore p len tifu l th a n  
normal.
6. G ypsy m o th  m ore destru c tiv e  in P ly m o u th  co u n ty  th a n  for m an y  years.
Cold S to ra g e  of C ra n b e r r ie s .  (C. I . G unness, H . J . F ran k lin , an d  C. R . 
Fellers.) A s tu d y  of hom e cold sto rage of c ran berries as com pared w ith  th e  
storages com m only used has been con tem p la ted  a  long tim e. T he D e p a rtm en t 
of Agricultural E ngineering , th e  D e p a rtm e n t of H o rticu ltu ra l M anu fac tu res  
and the C ran b erry  S ta tio n  cooperated  du rin g  th e  fall in  beg inn ing  th is  neg­
lected investigation . W hile th e  w ork  has n o t gone fa r enough a t  th e  tim e th is  
is w ritten to  call for a deta iled  rep o rt, i t  m ay  be sa id  th a t  positive  resu lts  
already obtained seem  to  very  am ply  ju s tify  th e  ven tu re .
C o n tro l o f C r a n b e r r y  B og W eed s. (W m . H . Saw yer.) T w en ty -th ree  
different chem icals, alone and  in  com bination , w ere te s te d  as con tro ls for bog 
weeds during th e  season of 1986, 381 p lo ts being tre a te d . K erosene, sodium  
arsenate, sodium  a rsen ite , sodium  chloride, sodium  n itra te , am m onium  su lfa te , 
iron sulfate, and  calcium  chloride w ere found  useful ag a in st one k ind  of weed 
or another. Of these, kerosene, sodium  a rsen ite , an d  iron  su lfa te  p roved  to  be 
the m ost generally  useful. T he d iscovery  th a t  kerosene is effective aga in st 
such difficult weeds as b ram bles, loosestrife, horsetail, and  scouring  rush  was 
especially g ra tify ing . T he experim ents show ed th a t  kerosene kills weeds b est 
and harm s c ran b erry  vines lea s t w hen used la te  in th e  spring , w hen th e  weeds 
are only p a rtly  grown an d  th e  vines are still nearly  d o rm an t.
W ith th e  generous help  of th e  U n ited  Cape Cod C ran b erry  Co., excellent 
photographs an d  colored film s trip s  of som e 60 species of c ran b erry  bog weeds 
were m ade for extension  w ork.
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CO O PERATIVE CR ANBER RY IN V E ST IG A T IO N S
C o n d u cted  by th e  B ureau  of P la n t  In d u stry , U n ited  S ta te s  D ep a r tm en t
of A g r icu ltu re , in  c o o p era tio n  w ith  th e  M a ssa c h u se tts  A g ricu ltu ra l 
E x p er im en t S ta tio n
H. F. B erg m a n , S en ior  P a th o lo g is t , U .S .D .A ., in  Charge
D e v e lo p m en t of S tr a in s  o f C ranberry R e s is ta n t  to  F alse  B lossom .
(H . F . B ergm an and  W . E . T ru ran .) R eciprocal crosses have been m ade be­
tw een E a rly  B lack  and  each of th e  four varieties, C entennial, M cFarlin, 
P a rad ise  M eadow , and Shaw ’s Success; and  betw een Shaw 's Success and Cen­
tenn ia l, M cFarlin , and  P arad ise  M eadow. In  add ition  to these, crosses of 
M cF arlin  x A viator, P arad ise  M eadow x A viator, and Shaw ’s Success x Aviator 
w ere m ade also. From  30 to  60 p e rcen t of th e  flowers pollinated  in the  various 
com binations se t fru it. Seeds from  these crosses will be p lan ted  during January 
and  F eb ru ary .
Seedlings from  crosses m ade in 1934 were se t o u t on th e  bog during the  past 
sum m er. A lthough th e  season was very  h o t and  d ry  very few of th e  seedlings 
w ere lost.
In v e s t ig a tio n s  o n  th e  E ffect o f C opper on  th e  G row th  of Cranberry 
V in es. (H . F . B ergm an and  W . E . T ru ran .) Vines w hich had  been sprayed 
tw ice in 1935 w ith  B ordeaux m ix tu re  came th ro u g h  th e  w inter flood in much 
b e tte r  condition  th a n  those n o t sp rayed . Only a sm all percentage of dead 
te rm in al buds and  u p rig h ts  were found  on vines th a t  had  been sprayed, while 
on unsp rayed  vines 30 to  40 percen t of th e  te rm in al buds and also m any entire 
u p rig h ts  were dead. T he leaves of sprayed  vines were m uch greener than  those 
of unsp ray ed  vines. B y m easu rem en t of th e  chlorophyll con ten t i t  was found 
a t  th e  m iddle of M ay, a m o n th  or m ore a fte r th e  w in ter flood had been with­
draw n, th a t  th e  leaves of sp ray ed  vines h ad  20 percen t m ore chlorophyll per 
u n it  of leaves th a n  those  of unsp ray ed  vines. T his difference decreased as the 
season advanced  and  by  th e  m iddle of June  was no longer evident.
T hree  to  four weeks a fte r  th e  second ap p lication  of Bordeaux spray it was 
observed th a t  th e  sp rayed  vines were a  m ore in tense  green th an  the  unsprayed. 
M easurem ents of th e  chlorophyll co n ten t of leaves from  a sprayed and an un­
sp ray ed  p lo t on th e  S ta te  Bog ab o u t th e  m iddle of A ugust showed th a t the 
sp ray ed  leaves had  a b o u t 15 percen t m ore chlorophyll per u n it weight of leaves 
th a n  th e  u n sp ray ed  ones. T he chlorophyll co n ten t of c ranberry  leaves, under 
usual bog conditions, begins to  decrease early  in A ugust. In  the  leaves from 
sp ray ed  p lo ts no decrease was ev id en t a t  th e  m iddle of August. The darker 
green color of leaves of sp ray ed  vines was ev id en t up  to  the  tim e th a t  the berries 
were picked early  in Septem ber.
S p ra y in g  an d  D u stin g  E x p er im en ts . (H . F . B ergm an and W. E. Truran.) 
These experim ents included te s ts  of com bined fungicide-insecticide mixtures 
of su lfu r sp ray  and  of copper oxide d u sts. F o r com parison certain  plots of each 
series were sp rayed  w ith  e ith e r 4-1-50 or 5-2-50 B ordeaux m ixture with soap. 
Two applications only of sp rays or d u sts  were m ade except on one bog where 
som e p lo ts were sprayed  th ree  tim es. D e term in a tio n s of th e  am ount of copper 
in th e  sp ray  deposit on leaves were m ade a t  in te rvals during  the  summer, the 
las t ab o u t tw o weeks before th e  berries were harvested .
B e tte r  contro l of fru it ro ts  was secured w ith  B ordeaux th an  with the other 
sp rays or dusts. B ordeaux 5-2-50 did n o t give b e tte r  control of rots than
A N N U A L  R E P O R T , 1936 41
Bordeaux 4-1-50 for the  sam e num ber of app lications. In  one series in w hich 
some p lo ts received th ree  ap p lica tio n s of B ordeaux , b e tte r  contro l of ro ts  was 
secured w ith  th ree  ap p lications th a n  w ith  tw o. D elayed ap p lication  of the  
first sp ray  on p lo ts receiving only tw o ap p lica tio n s p ro b ab ly  accoun ts for th e  
difference in contro l. On th is  bog b e tte r  con tro l of ro ts  w as secured  w ith  tw o 
or th ree  app lications of B ordeaux  on p lo ts w hich had  been sp ray ed  tw ice w ith  
Bordeaux in 1935 th a n  on p lo ts w hich had  n o t been sp ray ed  in 1935. A sim ilar 
comparison could n o t be m ade  on o th e r bogs. A com m ercial B ordeaux  (Oxo 
Bordeaux) app lied  as a  4-50 or 5-50 sp ray  a t  th e  ra te  of 250 gallons pe r acre 
failed to  contro l ro ts . T he a m o u n t of copper in th e  deposit on leaves du rin g  
the season up  to  th e  tim e th a t  th e  berries w ere p icked show s a co rre lation  w ith  
the degree of contro l of f ru it ro ts. Penetro l o r P resto l w ith  B ordeaux  did n o t 
improve th e  adherence of th e  sp ra y  film nor give a  b e tte r  contro l of f ru it ro ts  
than  B ordeaux w ith  soap.
Sulfur sprays n o t only failed  to  reduce ro ts  b u t  a c tu a lly  caused an  increase 
as com pared w ith  a d jacen t checks. An oil soluble copper resin a te  (Pa lustrex) 
in kerosene 1:4 or 4:10, w ith  one gallon of p y re th ru m  e x tra c t (8 pounds of 
pyrethrum  flowers) ad ded  for each  ten  gallons of sp ra y  m ix tu re  an d  applied  
a t the ra te  of 10 gallons per acre; or one gallon of P a lu strex  (copper resinate) 
as an em ulsion in 50 or 75 gallons of w ater, w ith  one q u a r t  of p y re th ru m  e x tra c t 
added for each 50 gallons of d ilu ted  sp ray , and  applied  a t  th e  ra te  of 175-200 
gallons per acre caused severe bu rn in g  of buds, flowers, and  young  leaves. 
When applied as a  w a ter em ulsion, a t  e ith e r co ncen tra tion , a t  th e  ra te  of 200- 
250 gallons per acre before th e  flower buds began to  open, th ere  was no a p p a re n t 
injury. T he copper resin a te  sp ray s gave no con tro l of f ru it  ro ts  e ith e r w hen 
applied in kerosene or as an  em ulsion in w ater. On p lo ts on w hich m uch  b u rn ing  
injury occurred, th e  a m o u n t of ro t was g rea ter th a n  on ad ja ce n t check p lo ts. 
Two applications of a d u s t m ade up  of 3 p ounds of red  copper oxide, 3 pounds 
of chemically h y d ra ted  lim e and 6 pounds of B en ton ite , o r of a  com m ercial red  
oxide (A-S) a t  th e  ra te  of 60 pounds pe r acre reduced  v e ry  little  th e  a m o u n t of 
rot p resent w hen th e  berries were picked b u t  reduced  th e  a m o u n t of ro t u p  to 
December 1 b y  20 to  30 p ercen t.
D E PA R T M E N T  OF D A IR Y  IN D U ST R Y
J. H. F ra n d sen  in  C harge
Som e F actors A ffec tin g  th e  P ro p er tie s  o f W hip ped  C ream . (W. S.
Mueller, M. J. M ack, an d  H . G. L in d q u ist.)  A dditional facto rs stu d ied  du ring  
the past y ear were th e  effect of freezing m ilk  p rio r to  sep ara tio n  and  th e  effect 
of freezing cream  on th e  w hipp ing  a b ility  of th e  cream .
Cream obtained  from  p a r tly  (13 p e rcen t solid) frozen m ilk w as w hipped w ith  
no m arked effect on th e  w hipping p roperties.
Partial freezing of th e  cream  (50 p e rcen t solid), e ith e r before o r a f te r  pasteu ri­
zation, had  no significant effect on  th e  w hipping qualities of th e  cream . T o ta l 
freezing of th e  cream  before p asteu riza tio n  destroyed  th e  w hipp ing  p roperties 
of the cream , w hile to ta l  freezing of th e  cream  a fte r  p a steu riza tio n  was only 
slightly d e trim en ta l.
These resu lts  have a p ractica l significance because th ey  ind icate  th a t  if the  
cream should  be to ta lly  frozen while in th e  h ands of th e  producer, m ost of th e  
whipping p ro p erties w ould be destroyed . If  th e  cream  should  be frozen a fte r
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i t  has been processed, for instance while s tand ing  on th e  custom er’s doorstep, 
th en  th e  w hipping p roperties w ould be only slightly  dam aged.
Studies under th is p ro jec t have been published as B ulle tin  335 of th e  M assa­
chuse tts  A gricultural E xperim en t S ta tion .
T h e  E ffec t o f A g in g  T r e a tm e n ts  o n  th e  T y n d a l l  P h e n o m e n o n  of 
G e la t in -W a te r  S o lu t io n s .  (W. S. M ueller.) In  th is s tu d y  on th e  effect of 
tem p era tu re  trea tm e n ts  on th e  lig h t-sca tterin g  ab ility  of gelatin  sols and gels, 
a  need was fe lt for a ty n d allm eter w hich would be extrem ely  sensitive to  changes 
in lig h t in ten sity , and  w ould perm it control of th e  tem p era tu re  of the  gelatin 
while d e te rm in a tio n s were being m ade. A fter considerable prelim inary  ex­
perim en ta l w ork, a photoelectric  ty n d allm e ter was assem bled in the  dairy 
lab o ra to ry . T his in s tru m e n t uses as its light-m easuring  elem ents two vacuum 
photo -tubes, one of w hich m easures th e  ligh t tran sm itted  from  the  solution under 
observation  while th e  o th er m easures a fraction  of the  incident ligh t after passing 
th ro u g h  tw o Nicol prism s. T he photo -tubes are electrically  opposed and the 
cu rren t is balanced  by  ro ta tin g  th e  second Nicol prism . A sensitive galvanometer 
is used as th e  ind ica ting  in stru m en t. T he re la tive  in ten sity  of the T yndall cone 
is m easured  in term s of angu lar degrees in w hich th e  Nicol prism  m ust be 
ro ta ted  in o rder to  balance th e  photo -tubes. T he angu lar degrees are converted 
in to  re la tiv e  ligh t in tensities. W ith  th is  ap p a ra tu s  i t  is possible to  observe the 
in ten sity  of th e  T y n d all cone th ro u g h o u t th e  aging period w ithou t disturbing 
th e  gela tin  so lu tion  cell.
Am ong th e  ad v an tag es of th e  ty n d allm e ter here described are: Control of 
tem p era tu re  of th e  so lu tion  un d er o b se rv a tio n ; c ircum vention of m oisture con­
d ensa tion  on th e  so lu tion  cell w hen using  tem p era tu re  below th a t of room 
tem p e ra tu re ; a  null m easurem ent, ind ica ted  b y  a sensitive galvanometer; a 
qu ick ly  estab lished  equilib rium ; a negligible d rift; and elim ination of the 
personal e rro r w hich is encoun tered  w hen com paring two sim ilar intensities 
of lig h t w ith  th e  eye. F u rth e rm o re , th e  in stru m en t can be readily converted 
in to  a tu rb id ity  m eter. T he chief d isadvan tages are th a t  i t  is neither compact 
nor p o rtab le .
A d e ta iled  descrip tion  of th is  in s tru m en t has been prepared for publication 
and  will be availab le  for d is trib u tio n  in th e  n ear fu tu re .
O bservations w ith  th e  pho toelectric  ty n d a llm e te r during  the past year con­
firm  a p revious rep o rt th a t  a h igh in itia l (68° F . for 4 hours) aging temperature 
increases th e  size o r n u m b er of gela tin  m icellae.
N u tr i t iv e  V a lu e  of C h o c o la te -F la v o re d  M ilk . (W. S. Mueller, and W. 
S. R itch ie, D e p a rtm en t of C hem istry .) T his s tu d y  was undertaken with the 
hope of d em o n s tra tin g  by  an im al feeding experim ents w hether the addition of 
cocoa to  m ilk  changes th e  n u tr itiv e  value of th e  m ilk. Also, it was hoped to
secure som e d a ta  w hich might aid health officials in se tting  up standards for choco­
la te  m ilk.
T he effect of th e  ad d itio n  of va ry in g  percentages of cocoa to mineralized 
whole m ilk was stu d ied  b y  m eans of grow th  experim ents on 72 albino rats. 
W hen fluid chocolate m ilk con ta in ing  m ore th a n  one percent of cocoa was fe 
ad libitum , th e  ra te  of consum ption  decreased as th e  percentage of cocoa in 
creased. W hen cocoa w as added  to  whole m ilk powder and fed in con ro e 
am oun ts, th e  1 p e rcen t cocoa d ie t w as equal to  the  whole milk diet, t e . 
p e rcen t cocoa d ie t gave a questionab le  re ta rd a tio n  ra te  of growth, an e 
percen t cocoa d ie t defin itely  re ta rd ed  grow th. W hen th e  ra ts receivedIt e 
p e rcen t cocoa d iets, th e  feces in th e  in testin al tra c t were very har an
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was a g rea te r accum ula tion  of food m ate ria l in th e  ceca th a n  was th e  case in 
the contro l group. S tudies of in testin a l flora show ed no d istinc tive  changes for 
the whole m ilk , 1 p ercen t, and  4 p e rcen t cocoa d iets. T he add itio n  of 1 percen t 
cocoa to  a s tra ig h t m ilk  d ie t had  no significant effect on th e  fecal pH .
Since th e  experim ents in th is  s tu d y  were conducted  w ith  lab o ra to ry  an im als 
only, no d irec t ap p lication  to  hu m an  n u tr itio n  can be m ade. A ssum ing, how ­
ever, th a t  these resu lts  m ay  have  som e ap p lication  to  hu m an  n u tr itio n , we 
m ay conclude th a t  th e  cocoa in average com m ercial chocolate m ilk, w hich is a  
trifle over 1 p ercen t, does no h arm  nor does i t  enhance th e  n u tritio n a l value of 
the m ilk.
V ita m in  C C o n te n t  o f D a iry  O ra n g e  B e v e ra g es . (M . J. M ack , in co­
operation w ith  C. R . Fellers, H o rticu ltu ra l M an u fac tu res .)  T h is p ro jec t has 
been com pleted du ring  th e  p a s t y ear and  th e  resu lts  published in Food Research, 
M ay-June 1936. T he orange-flavored  d rinks, now being sold b y  m an y  d a iry ­
men, were found to  be re la tiv e ly  poor sources o f V itam in  C. T h ey  con ta in  on th e  
average only ab o u t 10 p e rcen t as m uch  v itam in  C as fresh  orange ju ice , and  
lose from  15 to  20 percen t of th e ir  v itam in  C durin g  sto rage for 24 ho u rs  a t  
40° F.
S o d iu m  A lg in a te  a s  a  S ta b il iz e r  fo r  Ice  C re a m . (M . J . M ack.) Since 
the use of sodium  a lg ina te  in ice cream  is increasing , th e  p ro d u c t was com pared 
with gelatin , w hich is s till th e  m ost w idely used stab ilizer for ice cream . Sodium  
alginate, when properly  inco rpora ted  in  th e  m ix, p roved  to  be a  sa tis fac to ry  
stabilizer, p roducing m ixes of re la tiv e ly  uniform  v iscosity  w hich w hipped  read ily  
to the desired overru n  du ring  th e  freezing process. T he finished ice cream  was 
smooth in tex tu re  and  exhib ited  desirable m elting  ch aracteris tics .
The use of sodium  a lg ina te  as a  s tab ilize r in ice cream  is described in  C on­
tribution  255 of th e  M assach u se tts  A gricu ltu ra l E x p erim en t S ta tio n  w hich 
appeared in th e  N ovem ber 1936 issues of th e  Ice Cream Trade Journa l and  
Ice Cream Review.
T h e  E ffec t of A d d ed  Io d in e  o n  th e  P r o p e r t ie s  o f M ilk . (J. H . F randsen , 
W. S. M ueller, and  M yer G lickstein .) M uch  w ork has been done on m ineral 
deficiencies in th e  h u m an  body , an d  th e  s tu d y  of iodine in its  various form s 
has occupied th e  tim e of m an y  in v estiga to rs . T he use of iodized m ilk  is som e­
times advocated  in cases of iodine deficiency. I f  m ilk is to  be iodized, i t  is of 
course essential th a t  th ere  be no h a rm fu l effects on th e  p roperties of th e  m ilk.
So far as w ork on th e  physical an d  chem ical p roperties of m ilk  has progressed, 
there is no su b s ta n tia l in d ica tio n  th a t  th e  h e a t an d  alcohol s ta b ili ty  of th e  m ilk 
are affected unless ab n o rm ally  large  am o u n ts  of tin c tu re  of iodine are added . 
No differences in  th e  cream ing  a b ility  and  v iscosity  were no ted , an d  th e  w h ip ­
ping ab ility  of th e  cream  from  iodized m ilk  seem ed to  be im proved . F u rth e r  
studies are in progress.
Special a tte n tio n  has also been given to  th e  effect of ad ded  iodine on th e  en­
zymes in  m ilk. T he w ork  is still in progress, and  th e  following resu lts  are ten ­
tative only. T he iodine had  a  paralyzing  effect on th e  activ ities of th e  digestive 
enzymes, b o th  those  ad d ed  to  m ilk  an d  those no rm ally  found  in m ilk . T he 
action of pepsin  an d  try p sin  was h indered  b y  iodine u p  th ro u g h  48 hours df 
incubation; b u t  a f te r  72 hours, th e  p a ralyzing  effect of iodine w as n o t noticed . 
Iodine re ta rd ed  th e  a c tiv ity  of steap sin  even a f te r  72 hours of incubation . In  
toluene-preserved sam ples, iodine a t  th e  ra te  of 50 p .p .m . had  a sligh t ac tiv a tin g  
power on renn in , b u t  beyond  th a t  co ncen tra tion , iodine was toxic  to  rennin . 
In non-preserved sam ples, th ere  w as a  decline in  th e  a c tiv ity  of renn in  w ith
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an increase in iodine concentra tion . T here  was a definite decrease in th e  per­
oxidase a c tiv ity  of m ilk  w ith  increasing am oun ts of iodine added . In  toluene- 
preserved sam ples, th e  catalase  a c tiv ity  of m ilk increased sligh tly  up  to  a con­
cen tra tio n  of 100 p.p.m . of added iodine, b u t  beyond th is p o in t catalase activ ity  
decreased. In  non-preserved sam ples, there  was a definite decrease of catalase 
a c tiv ity  w ith  an increase in iodine concentra tion . T he am ylase a c tiv ity  of milk 
was inh ib ited  by  an increase in iodine concentra tion . T he lipase, protease, 
and oxidase are p resen t in m ilk in such m in u te  am oun ts th a t  i t  has no t been 
possible to  m ake an  accu rate  s tu d y  of th e  effect of added  iodine on them .
Io d in e  T o lera n ce  of A lb in o  R a ts . (J. H . F randsen , W . S. M ueller, and 
M yer G lickstein.) A p relim inary  feeding experim ent w ith  albino ra ts  is under 
w ay, to  de term ine  th e  iodine to lerance of ra ts  when fed vary ing  doses of iodine 
in m ilk  and  in w ater. The ra tions were so calculated  as to  give approxim ately 
th e  sam e food co nstituen ts , except th a t  one group received iodine in m ilk and 
th e  o th er group received its  supp ly  of iodine in  w ater. Only ten ta tiv e  con­
clusions can be d raw n a t  th is  tim e.
T he ra ts  receiving iodine in m ilk averaged sligh tly  m ore in w eight th an  those 
receiving it  in w ater. Studies on th e  possible effect on th e  reproductive ability 
of th e  ra ts  are now in progress.
P a steu r ized  versu s B u d d eized  M ilk . (J. H . F randsen , W. S. Mueller, 
and  M yer G lickstein .) B uddeized  m ilk is raw  m ilk to  which hydrogen peroxide 
has been added  in am oun ts sufficient to  d estro y  bac teria . In  th is experiment 
pasteu rized  and B uddeized m ilk  were fed to  groups of ra ts . So far there is 
little  ind ica tion  of difference betw een resu lts o b ta ined  b y  the  two milks. The 
w ork will be continued.
A S tu d y  of th e  E ffic ien cy  of W ater H eaters, E lec tric  S terilizers, and 
E lec tr ica lly  O perated  C o o lin g  T a n k s. (J . H . F randsen , H . G. Lindquist, 
and  M yer G lickstein .) D u rin g  th e  y ear a tte n tio n  has been given largely to a 
s tu d y  of th e  efficiency and  econom y of w a ter h eaters and  electric sterilizers. 
P re lim in ary  w ork ind ica tes th a t  e lectric  u n its  for th e  sterilization of dairy 
u tensils are efficient in reducing  b ac teria  counts, and are economical wherever 
e lectric ity  is availab le  a t  low cost. M ost of these sterilizers are of simple con­
s tru c tio n  and  easy  to o perate . D a ta  are being assem bled for publication.
A S tu d y  o f th e  P o ss ib ilit ie s  o f M ilk , C ream , an d  P la stic  Cream in 
th e  D e v e lo p m en t o f N ew  P ro d u c ts  su c h  as C o m b in a tio n s  w ith  Honey, 
F ru its , C h eese , an d  o th e r  F lavors o f  V ariou s K inds. (J. H. Frandsen 
and M yer G lickstein .) N ew  p ro d u c ts  such as com binations w ith certain fruits, 
nu ts, and  som e of th e  w ell-know n h a rd  and  sem i-hard  cheeses are being made 
and stud ied .
A S tu d y  of th e  C h a n g es th a t  O ccur in  th e  S torage of Frozen Sweet 
C ream . (H . G. L indquist.) T h is p ro jec t is being continued., using such 
m ateria ls as sodium  caseinate  and  D arilo id  to  p rev en t frozen stored cream from 
oiling off w hen thaw ed .
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D E P A R T M E N T  OF ECO NO M ICS  
A lexander E. C an ce  in  C h arge
D e ce n tr a liz a tio n  o f In d u str y  an d  P a r t-T im e  F a rm in g  in  M a ssa ­
c h u se tts . (D avid  R ozm an.) One of th e  m ain  facto rs d e term in ing  th e  ex te n t 
to which th e  developm ent of p a rt- tim e  farm ing  will progress in various sections 
of the  C om m onw ealth  is associated  w ith  th e  tren d  in loca tion  of in d u stria l 
plants in sm aller com m unities as ag a in st larger po p u lated  centers. T o o b ta in  
a picture of th is  tren d  as i t  has developed in th e  p a s t a  s tu d y  was m ade of over 
200 cities and tow ns in M assachuse tts  for w hich figures were availab le. T he 
results are p resen ted  in g raphic  form , ind ica ting  for each tow n or c ity  th e  
historical tren d  since 1837 of th e  num ber of em ployees, p o pu lation , and  the  
num ber of in dustria l p lan ts. L ikewise s ta tis tic s  for th e  las t 20 years were com ­
piled, ind icating  th e  tren d s for 24 m ajo r M assachuse tts  industries in nu m b er 
of establishm ents, wages, w age-earners, and value of p roducts . T he resu lts  of 
this s tu d y  are being published in  th e  form  of a  S ta tio n  bulletin?
R ecen t C h a n g es in  C o n su m er  D e m a n d  for M ilk  and  S o m e  F a cto rs  
A ffecting It. (D avid  R ozm an.) T his p ro jec t has been in itia ted  recen tly  
and the  w ork is ju s t  beginning. W ith in  recen t years there  have been con­
siderable changes in  consum er dem and  fo r m ilk  in various m ark e ts  of th e  S ta te . 
Some of these  changes have  been due to  th e  general tren d  in consum ption  of 
milk and d a iry  p ro ducts in connection  w ith  changing consum ption  h ab its . 
Other im p o rtan t changes have occurred  in connection w ith  business fluctuations, 
unem ploym ent, and  reduced pu rchasing  pow er of th e  po p u latio n  in various 
com m unities. In  ad d itio n , th ere  has been a considerable increase in th e  ex te n t 
of m ilk regulation . I t  is th e  ob jective  of th is  p ro jec t to  ascerta in  as fa r as 
possible how each of these new developm en ts has affected th e  consum ption  and  
dem and for m ilk.
In  a tte m p tin g  to  collect th e  essen tia l in fo rm atio n  for th e  p ro jec t several 
m ethods of p rocedure  will be follow ed. In  a few ind iv idual m ark e ts  i t  is 
proposed to m ake a su rv ey  of m ilk consum ption  am ong a  group  of ind iv idual 
families. T he S ta te  M ilk C ontro l B oard  will y ield considerable in fo rm ation  
which will be analyzed  in th e  lig h t of th e  p re sen t s tu d y . Likew ise supp le­
m entary in form ation  will be o b ta ined  from  th e  exam ination  and  s tu d y  of d a ta  
available in th e  offices of local m ilk inspectors and  in th e  record  books of 
milk dealers.
A S tu d y  o f F a rm  O rg a n iz a tio n  and  Soil M a n a g e m e n t P ra c tic e s  in  
M a ssa ch u se tts  in  R e la t io n  to  A g r icu ltu ra l C o n serv a tio n  a n d  A d ju s t ­
m ent, w ith  S p ec ia l R e feren ce  to  th e  F o r m u la tio n  o f a P ro g ra m  u n d er  
the Soil C o n serv a tio n  and  D o m e stic  A llo tm e n t  A ct. (D avid  R ozm an 
in cooperation w ith  th e  D e p a rtm en ts  of A gricu ltu ra l E conom ics and  F arm  
M anagem ent and  A gronom y.) T his p ro jec t w as u n d e rtak en  las t sum m er a t  
the request of th e  B u reau  of A gricu ltu ral E conom ics and  th e  A gricu ltu ra l Ad­
justm en t A d m in is tra tio n  of th e  U n ited  S ta tes  D e p a rtm en t of A gricu ltu re  and  
was in som e respec ts a co n tin u a tio n  of th e  cooperative A gricu ltu ra l A d ju stm en t 
project carried  on u n d e r sim ilar a rran g em en ts  a  y ear ago. T he p a rticu la r  
problem th is  su m m er was to  s tu d y  h ay  and  p astu re  im provem en t p ractices, 
to provide a  b e tte r  fac tu a l basis for determ in ing  desirable ad ju s tm e n ts  in thé  
agriculture of ind iv idual fa rm ing  areas and  for th e  ad m in istra tio n  and  operation  
of th e  1937 lan d  conserva tion  program .
The in v estig a tio n al w ork  of th e  p ro jec t was carried  on un d er tw o divisions:
46 M ASS. E X P E R IM E N T  S T A T IO N  B U L L E T IN  339
1. In v estig a tio n  of ind iv idual fa rm  experiences in pastu re  im provem ent by 
types of p astu res under different conditions. To o b ta in  in fo rm ation  for this 
section  a field survey  was carried on las t sum m er w ith  th e  resu lt of obtaining 
very  deta iled  in form ation  on pastu re  and  h ay  practices by  ind iv idual p lots on 
113 farm s located  in d ifferent sections of th e  S ta te . In  add ition , i t  w as possible, 
w ith  th e  assistance of a  specia list from  th e  U n ited  S ta tes Soil C onservation 
Service, to  m ap  o u t 50 farm s show ing in deta il for each field the  type of soil 
and  cover and  th e  degree of erosion and  slope.
T he su rv ey  show ed th a t  m o d era te  sheet erosion and  occasional gullies occur 
on cu ltiv a ted  lan d  in  w estern  M assachuse tts  and th a t  wind erosion is a serious 
fac to r in th e  C onnecticu t Valley. G enerally  speaking, however, soil erosion 
was n o t found  to  be a serious problem  in M assachusetts . Of th e  land area sur­
veyed, an  average of 12 p e rcen t w as in cu ltiv a ted  crops, 36 percen t in pasture, 
25 percen t in h ay land , 25 percen t in forest, and 2 percen t was idle.
2. A su m m ary  of availab le  technical research  m ateria l on hay  and pasture 
im provem ent. U nder th is  section  m ate ria l was collected by  D r. Colby of the 
A gronom y D e p a rtm en t on experim ental d a ta  from  th e  college plots and data 
from  th e  extension dem o n stra tio n  p ro jects on ind iv idual farm s by  extension 
agronom ists. T he field d a ta  have  been tab u la te d  and analyzed to  show the 
resu lts  of pastu re  and h ay  im provem ent p ractices un d er vary ing  conditions, 
ind ica ting  th e  costs involved, th e  changes in farm  m anagem en t practices, and 
th e  effect on soil conservation  and  farm  econom y.
To show th e  resu lts  of various pastu re  im provem en t practices in a more 
definite  and  deta iled  w ay, 13 farm s were selected for an in tensive budget analy­
sis and changes in  farm ing  operations.
As a re su lt of th is  s tu d y  recom m endations are being sen t to  W ashington as 
a factu al basis for th e  ad m in istra tio n  of th e  Soil C onservation  A ct in this State.
D E PA R T M E N T  OF ENTO M O LO G Y  
A. I. B ourne in  C harge
In v e s t ig a tio n  of M a ter ia ls w h ic h  P ro m ise  V alue in  In sec t C ontrol.
(A. I. B ourne, and  W . D . W hitcom b, W altham .)
Oil Sprays fo r D ormant A pplications. F rom  th e  s tan d p o in t of th e  orchardist, 
th e  w in ter of 1935-36 was n o t fea tu red  b y  u nusual conditions. Although 
s te ad y  cold w eath e r prevailed  during  la te  Ja n u a ry  and m ost of February , there 
was p ractica lly  no in ju ry  to  apples and  b u t  little  m ore th a n  the  norm al winter- 
k illing of peach buds.
T he unseasonably  high tem p era tu re  of la te  M arch, following the rapid dis­
appearance of th e  snow during  th e  period of th e  flood, advanced  the seasonal 
developm en t of nearly  all ty p es of f ru it so th a t  by  th e  end of the  m onth trees 
were th ree  to  four weeks ah ead  of norm al. T h is stim u la tio n  was also reflected 
in  th e  early  appearance and  rap id  developm ent of m any  insect pests. April, 
how ever, w as colder th a n  usual so th a t  th is  rap id  developm ent was retarded, 
an d  th ro u g h o u t m o st of th e  S ta te  th e  delayed d o rm an t sprays were applied 
a t  th e  usua l tim e.
T he practice  of using  oil sp rays, d iscontinued  b y  m any  growers in 1934 and 
1935 because of in ju ry  to  th e ir  trees th e  previous w in ters, again became general 
an d  no rep o rts  of in ju ry  were received. T here  w as a sligh t increase in the use 
of t a r  d istilla te  oil sp rays, p a rticu la rly  in  o rchards where bud m oth or rosy
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aphid was a problem , and sa tis fac to ry  resu lts  were reported . F o r th e  m o st p a r t, 
however, growers con tinued  to  ap p ly  th e  conventional ty p es  of oil sp rays and  
confined them selves to  old an d  w ell-established b ran d s.
O utstand ing  am ong th e  new  ty p es w as R ead y  M ix K leenup  m an u fac tu red  
by th e  California Spray  C hem ical C om pany , a  ligh t-bodied  p ro d u c t of th e  
miscible typ e , v ery  stab le , w ith  a h igh  percen tage of active  oil. I t  consisted of 
95 percent petro leum  oil, 4 p e rcen t cresol com pounds and  b u t  1 percen t in e r t  
ingredients (chiefly w a ter). T h is p ro d u c t requ ired  a special m eth o d  of p rep a­
ration  for spray ing  and  m ore tim e for final d ilu tion  th a n  does th e  u sua l type  
of oil sp rays. In  th e  course of m ixing, w h e th er th e  m ate ria l w as sim ply  ru n  
through the  pum p or w h e th er th e  sp ray  nozzles were opened an d  tu rn ed  back  
into the  tan k , considerable fro th  was developed. T his was believed to  be due 
to h ard  or ch lo rinated  w ater. (The m an u fac tu re r furnishes a  “ c o n d itio n er” 
to rem edy th is .) I t  w as n o ted  th a t  w hen th is  fro th  was allow ed to  s tan d , a 
considerable a m o u n t of free oil qu ickly  sep a ra ted  ou t. T h is sep ara tio n  w ould 
make it difficult to  de term ine  th e  s tre n g th  of th e  oil in th e  sp ray  applied  and 
m ight also be a source of danger to  th e  trees. T he m ate ria l, how ever, proved 
very effective ag a in st overw in tering  eggs of th e  E u ro p ean  red  m ite  and  com ­
pared very  favorab ly  w ith  th e  s ta n d a rd  ty p e  of K leenup, as show n in th e  
following tab le .
T reatm ent
D osage per 
100 gals.
N um ber of 
m ites per 100 
leaf clusters
Percentage 
of clusters  
free from  
m ites
A verage 
num ber of 
m ites per 
leaf
P ercen tage 
of con tro l
Ready Mix K leenup gals. 76 85 0 .13 98
Flowable K leen u p ..... 4 gals. 189 83 0 .3 95
C heck............................. — 3,786 6 6 .3 —
Spray M aterials fo r the Control o f Gladiolus Thrips. T he experim ents con­
ducted in 1936 w ere of tw o types.
1. C om parison of effectiveness of derris an d  a  th io cy an ate  in contro l of th e  
gladiolus th rip s . In  these experim ents D errisol, K u-ba-tox  and  L eth an e  420 
were used as sp ray  m ate ria ls a t  d ilu tions of 1-600. F o u r app lications were 
made a t  w eekly in te rv a ls  w hen th e  in festa tion  began  to  develop, and  the  
com parative effectiveness w as de term ined  b y  th e  am o u n t of in ju ry  to  th e  
plants and blossom s. T he derris sp rays were superior to  th e  th io cy an ate  
compound. T hese te s ts  again  d em o n stra ted  th a t  if sp ray ing  is delayed u n til 
a heavy in fes ta tio n  has developed, and  p a rticu la rly  a fte r  th e  flower spikes have 
appeared, no sp ra y  can be  depended upo n  to  give sa tis fac to ry  control.
2. C om parison of th e  effect of certa in  co n tac t sp ray s and  stom ach  poisons 
upon corm p roduction . In  1935 o bservations on corm s of m ixed varie ties in­
dicated th a t  in th e  absence of a heavy  th rip s  in fes ta tio n  certa in  stom ach  poisons 
reduced th e  average w eight per corm  of th e  corm s produced.' In  1936 experi­
m ents in w hich various insecticides were app lied  to  p lo ts of th e  sam e v a rie ty  
substan tia ted  th is  belief. All sto m ach  poisons reduced  th e  average w eight per 
corm below th a t  of th e  u n sp ray ed  checks.
Substitutes fo r L im e-S u lfu r  in  Sum m er Sprays fo r Orchards. T ests of these 
m aterials were con tinued  in cooperation  w ith  th e  D e p a rtm en t of Pom ology. A 
period of unseasonab ly  high tem p era tu re  in la te  M arch  w hich caused f ru it 
buds to  unfold  m uch  earlier th a n  usual w as followed b y  cold w eath e r and 
frequent ra in s  during  A pril th a t  slowed dow n fu rth e r developm ent. As a 
result, new  grow th w as exposed to  scab infection  for a long period. T he te s t  
blocks in th e  college orchard  were given an  em ergency p re-pre-p ink  app lication
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of lim e-sulfur 2-100, to  give pro tec tion  up  to  the  tim e of th e  first sp ray  of the 
regu lar schedule.
Two new ty p es of colloidal su lfur (paste form ) which had shown great promise 
in p re lim inary  tria ls th e  previous y ear were studied  under orchard conditions. 
A com parison was m ade of d ry  lim e-sulfur used a t  s tan d ard  stren g th  and a t a 
som ew hat reduced dosage recom m ended by the  m anufactu rer in the  hope of 
avoiding foliage in ju ry .
In  all of th e  above te s ts  liqu id  lim e-sulfur 2-100 was applied in the  pre­
blossom  and calyx sp rays and  th e  new m ate ria ls  in  th e  four subsequent appli­
cations. L iquid  lim e-sulfur was applied  in one section a t  1-50 s treng th  in the 
pre-p ink , 1-75 in th e  p ink , and  1-100 in th e  calyx applications, in an a tte m p t to 
secure m axim um  scab contro l a t  th e  m ost critical period and a t  th e  same time 
lessen th e  danger of foliage in ju ry . A w ettab le  su lfur was used in the  summer 
sp rays in th is  section. All of th e  te s ts  were com pared w ith the  s tan d ard  sprays 
recom m ended for th e  S ta te : lim e-sulfur 1-50 in pre-blossom  and calyx appli­
cations and  a w e ttab le  su lfu r in th e  four cover sprays. L ead arsenate  was used 
in all th e  te s ts : 3 lbs. per 100 gals, in pre-blossom  and 3d cover sprays; 4 lbs. 
per 100 gals, in calyx, 1st and 2d cover sprays; and  2 lbs. per 100 gals, in the 
4 th  cover spray .
On th e  whole th e  season was n o t of a ty p e  to  induce severe spray  burn , and 
no serious in ju ry  w as no ted  in any  of th e  te s t blocks. A sligh t am ount of 
m arg inal b u rn  was no ted , however, following th e  early  sprays w ith lime-sulfur. 
No b u rn  was observed from  sum m er app lications of w ettab le  sulfur. I t  was 
hoped th a t  a  reduced dosage of liquid lim e-sulfur in th e  p ink and calyx appli­
cations w ould p rev en t sp ray  b u rn , b u t  th is did n o t prove to  be the  case, and in 
th e  section  sprayed  w ith half s tren g th  lim e-sulfur and w ettab le  sulfur, spray 
in ju ry  was as conspicuous as w here lim e-sulfur a t  s ta n d a rd  stren g th  was used 
alone. R educing th e  dosage of d ry  lim e-sulfur did n o t m ateria lly  lessen the 
am o u n t of foliage in ju ry  b u t  gave sa tis fac to ry  contro l of scab. Some russeting 
of M cIn tosh  f ru it was no ted  in th e  sections w hich received the  colloidal sulfurs 
in sum m er app lications. T he re la tive  effectiveness of these sprays in control 
of scab  and  insect pests was m easured  on M cIn tosh . T he resu lts  are as follows:
M ate ria l T ested
K in g .........................................................................
L inco ........................................................................
L im e su lfur (m odified)......................................
L im e su lfu r-post calyx w e ttab le  sulfur 
L im e su lfur-m agnetic  su lfur, half stren g th
D ry  lim e su lfur (614 lb s .) ...............................
D ry  lime su lfu r (8 lb s .) ....................................
C h eck .......................................................................
P ercentage 
of C lean 
F ru it
5 9 .9  5 .1
8 1 .6  2 .1
9 0 .5  0 .6
9 2 .2  1 .1
9 3 .3  1 .1
9 0 .5  1 .4
7 3 .6  0 .3
3 .4  86 .1
Curculio Codling
Moth
4 .9 16.9
1 .3 6.2
1 .2 5.5
0 .9 2.8
0 .4 1.6
0 .7 5.5
10.6 9.9
15.6 14.5
P ercen tage of F ru it Showing 
In ju ry  from  —
Scab
Derris and Pyrethrum  for the Control o f Greenhouse L ea f Tier on Snapdragons. 
In  two sep ara te  experim ents on snapdragons grown in th e  greenhouse from 
Ja n u a ry  to  M ay, com m ercial p y re th ru m  sp rays d ilu ted  1-200 and 1-400 and 
applied  a t  approx im ate ly  10-day in tervals have given good control of the green­
house leaf tie r. A derris e x tra c t con ta in ing  1m  percen t rotenone was also sat­
isfactory . W hen th e  p y re th ru m  sp ray  was d ilu ted  1-800 the  control was poor, 
ev id en tly  due to  th e  low concen tra tion  of th e  insecticide.
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W ashes of derris pow der used a t  th e  ra te  of 2 pounds and  3 pounds in 50 
gallons p e rm itted  66 percen t m o d era te  or severe in ju ry  and  were surprising ly  
unsatisfactory .
D erris and  p y re th ru m  clay  d u sts  d ilu ted  w ith  in e rt clay  were less effective 
th an  th e  liqu id  sp ray s and  left a  very  ob jec tionab le  residue on th e  p lan ts  w hich 
generally  e lim inates th em  from  com m ercial use on snapdragons.
Control o f Cabbage Maggot w ith  M ercury Corn-pounds. T he n a tu ra l field 
infestation  of th e  cabbage m aggo t a t  W alth am  w as again  v e ry  h igh an d  82 to  
94 percen t of th e  u n tre a te d  p lan ts  w ere killed or severely  in jured . Corrosive 
sublim ate, 1 ounce in 10 gallons of w ater, con tinued  to  give excellent p ro tec tio n . 
One application  w hen th e  eggs were first found  (M ay  6) gave p rac tica l p ro ­
tection to  94 p e rcen t of th e  p lan ts  w ith  a  m in im um  of sm all or o therw ise 
unsalable heads. L a te r  ap p licatio n s w ere n o t sa tis fac to ry , how ever, and 
em phasized th e  im p ortance  of early  tre a tm e n t.
E xperim ental tre a tm e n ts  w ith  calom el (m ercurous chloride) b o th  as a d u st 
and as a paste  applied  to  th e  roo ts and  stem  of th e  seedlings w hen th e y  were 
transp lan ted  gave prom ising  resu lts  and  reduced th e  labor of ap p licatio n . As 
a dust, pure calom el shaken  on th e  roo ts p ro tec ted  88 p e rcen t of th e  p lan ts  
from m oderate  o r severe in ju ry  a n d  p roduced  th e  m ost salable heads of the  
experim ent. W hen  th e  pow dered calom el w as m ixed in th e  p roportion  of 1:1 
and 1:3 w ith  in e r t clay  th e  p ro tec tio n  w as reduced  to  60 an d  42 p e rcen t re­
spectively.
As a  w et t re a tm e n t, calom el was m ixed w ith  various adhesive m ate ria ls  in 
the proportions of 1:1, 1:3, an d  1:9 an d  w et w ith  sufficient w a ter to  m ake a 
thick paste  w hich covered th e  roo ts and  low er stem  w ith  a  th ic k  coating . M ix­
tures w ith lau n d ry  s ta rch , clay, an d  clay  plus fish oil, gave 76 to  96 p e rcen t 
protection and  were th e  m ost sa tis fac to ry . T he ad d itio n  of fish oil d id  n o t 
increase the  effectiveness of th e  clay m ix ture . T here  was no significant differ­
ence betw een th e  1:1 ra tio  and  th e  1:3 ra tio , b u t  th e  1:9 ra tio  w as generally  
less effective in all of th e  m ix tures.
M ixtures of calom el and  calcium  caseinate , lead a rsen a te  a n d  su lfu r (15-85), 
and lead arsen a te  and  lim e (20-80) in p aste  form  caused serious in ju ry  to  the  
cabbage seedlings and  killed m an y  of them .
All of th e  p aste  m ix tu res slig h tly  checked th e  g row th  of th e  seedlings by  
sticking and  m a ttin g  th e  roo ts to g e th e r. T he p lan ts  d ipped  in th e  clay  and  
starch m ix tures recovered  qu ick ly  and  form ed new  ro o ts so th a t  th ere  was 
little decrease in th e  size or earliness of head , b u t  th e  m ix tu re  m u st be im ­
proved to  p rev en t th is  condition  before th e  tre a tm e n t can be considered 
practical.
Control o f the Squash V ine  Borer. In  1936 th e  field in fes ta tio n  of th e  squash  
vine borer was m uch less th a n  in p revious years, and a t  W  a lth am  th e  average 
infestation in  u n trea te d  H u b b a rd  sq u ash  vines was 1.13 borers per vine.
The m ost effective insecticidal tre a tm e n t was a sp ray  p repared  from  cube 
powder a t  the  ra te  of 5 pounds in  100 gallons of w ater, w hich was m ade w e ttab le  
with fish-oil soap a t  th e  ra te  of 1 q u a r t  in  100 gallons of sp ray . T h is reduced 
the in ju ry  74 p ercen t. S p ray ing  w ith  n ico tine  su lfa te  1-500 plus 1 p e rcen t of 
summer oil was again  m ore effective th a n  n icotine  su lfa te  1-250. D u s ts  were 
not so effective as in 1935 a lth o u g h  th ey  p ro tec ted  th e  vines from  serious in ­
jury  and were app lied  m uch  m ore qu ick ly  and  easily  th a n  th e  sprays. P y re- 
thrum -clay d u s t 30-70 gave sligh tly  b e tte r  contro l th a n  derris or cube dusts.
The records in these  s tu d ies  are  o b ta ined  by  pu lling  up  th e  roo ts and  cu ttin g  
off and sp littin g  ap p ro x im ate ly  four feet of th e  vine stem . T his is u sua lly  done 
about A ugust 20, and  for th e  second y ear an  excellent crop of sq u ash  has
50 M ASS. E X P E R IM E N T  S T A T IO N  B U L L E T IN  339
m atu red  on th e  vines w hich live from  th e  nodu lar or secondary  roots a fte r the 
records are taken .
C o n tro l o f O n io n  T h r ip s . (A. I. B ourne.) A lthough w eather conditions 
du ring  th e  la te  spring  and  early  sum m er were favorable for th rip s  developm ent, 
th e  insects w ere la te  in appearing  and  a tta in e d  only m oderate  num bers during 
th e  season. M an y  fields th ro u g h o u t th e  C onnecticu t Valley were com paratively 
free from  th rip s  and no instances of severe in ju ry  were no ted . T he submergence 
of m uch of th e  onion-grow ing area  un d er several feet of 'w ater and the  erosion 
caused b y  th e  flood in M arch  a p p aren tly  h ad  little  effect upon th e  hibernating 
th rip s . T he insects appeared  a t  approx im ate ly  th e  sam e tim e and in the  same 
abundance  in such areas as in  fields above th e  flood level.
In  th e  experim ental p lo ts th e  in fes ta tio n  averaged only 4 th rip s  per p lan t on 
Ju ly  7 and  had  increased  to  only 14 per p la n t by  Ju ly  20. The peak of abun­
dance occurred from  Ju ly  27 to  A ugust 1 w ith  an  average of 40 th rip s  per plant, 
or less th a n  2 th r ip s  per linear inch  of p la n t grow th. T he num bers dropped 
rap id ly  from  th a t  d a te  u n til A ugust 18 w hen there  was a sligh t increase due to 
th e  fa c t th a t  m ost of th e  fields h ad  been  killed b y  b la s t b y  m id-A ugust and 
th rip s  had  necessarily  m ig ra ted  to  th e  com paratively  few p lan ts rem aining alive.
T he m ate ria ls  tes ted  did n o t show to  best ad v an tag e  because the  infestation 
in th e  experim en tal p lo ts was so ligh t, and  none of them  proved equal to the 
n ico tin e-so ap  com bination  in  th e ir  im m ediate  effects. T he rotenone compounds 
how ever, show ed a very  pronounced residual effect over a  7-day interval, as 
show n in th e  following tab le .
T re a tm e n t
D erris (ro ten o n e)............
N iagron (ro tenone)........
N ico tine  ta n n a te .............
O il-N ico tin e ......................
N ico tine  su lfa te -S o ap ... 
U n sp ray e d .........................
A verage num ber of 
th rip s  per p lan t 1 
day  afte r  app lication
.....  12.2
....... 17 .9
12.8
....... 17.1
3 .9
......  22.8
A verage increase in 
num ber of thrips 
during  7- day interval.
8
7.7
25.8
2.9
17.4
18.4
T he o il-n ico tine  com bination  was som ew hat slow in becom ing effective. It 
ap p a re n tly  le ft on th e  p lan ts  a  residue th a t  w as toxic  to  th rip s  and gave greater 
p ro tec tio n  aga in st re in festa tio n  th a n  a n y  m ate ria l th a t  has ye t been tested.
T he th r ip s - re s is ta n t v a rie ties selected for s tu d y  th e  p as t season were grown 
from  seed secured th ro u g h  local d is tr ib u to rs  and  are therefore readily available 
a t  th e  p resen t tim e. Of th e  six varie ties s tud ied , four proved to  be as readily 
a tta ck e d  by  th rip s  as did D an v ers  Yellow Globe, th e  s tan d ard  variety . wo 
varie ties of Sw eet Spanish  onions, how ever, show ed a consistently  lighter infes­
ta tio n  th ro u g h o u t th e  season, as show n in th e  following tab le .
D ate
Ju ly  14. 
Ju ly  21 
Ju ly  27 
Aug. 4 
Aug. 11
A verage num ber of th rip s  per plant
D anvers Yellow 
G lobe
10.4 
14 .6
4 3 .4
14.1
13.1
Sw eet Spanish 
V alencia
8 .5
4 .7  
4 .
6.8
14.4
Sweet Spanish 
Riverside
6.4 
4.2
3.5
4.6 
2.1
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T he app earan ce  of b la s t te rm in a ted  th e  s tu d ies in early  A ugust. T he Sw eet 
Spanish ty p es ev en tu a lly  succum bed  a lth o u g h  persisting  la te r  th a n  D an v ers . 
T he increased  in fes ta tio n  of th e  V alencia Sw eet Spanish  was u n d o u b ted ly  due 
to  m ig ra tion  from  b las ted  p lan ts  of ad jo in ing  varie ties.
T here  w as very  little  evidence of th e  fungous disease of th rip s . T he p rev a ­
lence of b la s t th ro u g h o u t th e  C o n n ecticu t V alley du rin g  th e  la s t tw o seasons, 
which killed th e  p lan ts  before th e  n o rm al tim e  of appearan ce  of th e  disease, 
has ap p aren tly  reduced  th is  to  a  position  of lit t le  im p o rtance .
T h e  S p ra y  R e sid u e  P ro b lem . (A. I. B ourne.) N o fu r th e r  red uction  in 
lim its of to lerance on  lead  residue w as m ade , so th a t  for th e  sh ipp ing  season of 
1936 th e  figure rem ained  a t  .018 gra ins pe r p ound  of f ru it fo r lead  an d  .01 
grains per pound  for arsen ic . T h is action  w as to  a  g re a t e x te n t in recognition  
of th e  exceeding persistence of lead  d eposits  on f ru it  and  th e  d ifficulty  of re ­
m oval, as well as th e  com plication  of th e  p rob lem  p resen ted  b y  th e  un u su a lly  
d ry  w eather conditions p revailing  betw een  th e  sp ray in g  season an d  h a rv est. 
Analysis of M cIn to sh  f ru it w hich h ad  received th e  regu lar sp ray s up  to  an d  in ­
cluding th e  3d cover on Ju ly  13 show ed .019 gra ins of lead  and  .012 grainsjo f 
arsenic per pound  of fru it. Such a residue exceeds th e  p resen t estab lished  lim its 
of to lerance for b o th  m ate ria ls . F ru it  receiv ing  th e  com plete schedule of four 
cover sp rays show ed .026 gra ins of lead  and  .013 grains of arsenic per pound , 
ind icating  th a t  even  w ith  th e  dosage of lead  a rsen a te  reduced  from  3 p ounds to  
2 pounds per 100 gallons in  th e  la te  Ju ly  sp ray , th e  a m o u n t of residue b u ilt  up  
rapidly. Since th e  3d an d  4 th  cover sp ray s are  designed p rim arily  for contro l 
of apple m aggot, th e  above figures s tren g th en  th e  recom m endation  fo r th e  use 
of dusts for those  app lications, since d u sts  have  p roved  effective ag a in s t app le  
m aggot, and  analyses have  show n no ob jec tionab le  residue on f ru it d u sted  as 
late as th ree  weeks before ha rv est.
In  stud ies of possible su b s titu te s  for lead  a rsen a te , C alrite , a p ro d u c t of th e  
N iagara Sprayer and  C hem ical C om pany , for th e  th ird  successive season caused 
no trace  of foliage in ju ry  or russeting  of f ru it on e ith e r M cIn to sh  or B aldw in. 
W hen su p p o rted  b y  th e  colloidal sp read er F lu x it, C a lrite  also p roved  su b s ta n ­
tially  equal to  lead  a rsen a te  in con tro l of p lum  curculio  and  codling m o th , 
as shown in  th e  follow ing tab le .
P ercen tag e  of P ercen tage  of f ru it show ing in ju ry  from  —
clean f r u i t ------------------------------------------------------------------------------
M ate ria l --------------------------  C urculio  C odling M oth  Scab
B ald- B ald- B ald- Bald-
M c ln to sh  w in M cIn to sh  win M cIn to sh  w in M cIn to sh  win
C alrite and  F lu x i t ......... 9 4 .9  8 5 .3  0 .2  0 .0  0 .9  3 .2  1 .7  1 .2
Lead a rse n a te ..................  9 2 .5  9 2 .9  0 .0  0 .2  0 .4  2 .6  6 .1  0 .2
B oth  m ate ria ls  w ere used  w ith  th e  sam e fungicides: lim e-sulfur in  p re ­
blossom app lications, an d  w e ttab le  su lfu r in  th e  calyx an d  four cover sp ray s. 
I t  will be no ted  th a t  in  such  a p rogram  th e  calcium  a rsen a te  also com pared 
very favorab ly  w ith  lead  a rsen a te  in  contro l of scab . Tw o ex p erim en tal sam ples 
of calcium  a rsen a te , fu rn ished  b y  th e  C rop P ro tec tio n  In s t i tu te  an d  applied  in 
late cover sp ray s on a  block of y oung  non-bearing  trees, gave no trace  of foliage 
in jury  or p re m a tu re  d rop  of leaves, an d  b o th  p ro d u c ts  ap p eared  to  be  w o rth y  
of fu rth e r te s ts  on a  com m ercial scale.
In  a  cooperative  ex p erim en t w ith  th e  C rop P ro tec tio n  In s t i tu te  one block of 
the o rch ard  w as d ev o ted  to  a  com parison of an  ex perim en tally  p rep ared  basic 
zinc a rsen a te  w ith  s ta n d a rd  lead  arsen a te . One section  of th e  o rch ard  received
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lead arsen a te  th ro u g h o u t th e  season; a section received lead  a rsen a te  th rough  
th e  1st cover sp ray  and  basic zinc a rsenate  th ereafte r, and in th e  th ird  section 
basic zinc a rsen a te  was used th ro u g h o u t th e  season. B o th  arsenicals were used 
a t  th e  sam e dosage and  w ith  th e  sam e fungicides. T he re la tive  effectiveness 
of these m ateria ls on M cIn to sh  was as follows:
P ercen tage of f ru it showing in ju ry  from —
P ercen tage  of — --------------------------;----------------------------------
M ate ria l c lean  fru it Curculio  C odling M o th  Scab
Basic zinc a rsen a te ..........................  7 0 .8  0 .6  3 .1  20.2
L ead a rsen a te  and  basic zinc
a rse n a te ...........................................  84 .2  0 .8  2 .5  10.8
L ead a rse n a te ..................................... 84 1 .2  0 .9  13
On th e  basis of one season’s te s ts  th e  resu lts  secured in insect control from 
basic zinc a rsen a te  were v ery  prom ising, especially w hen th a t  m ateria l was used 
in  th e  la te  sum m er sp rays following lead  arsenate  in earlier applications. 
Since these  are th e  critica l sp rays from  th e  sp ray  residue s tan dpo in t, the 
efficiency of zinc a rsen a te  is significant. No in ju ry  to  fru it or foliage was noted 
follow ing th e  ap p lica tio n  of e ith e r m ateria l.
A pple M ag g o t C o n tro l. (A. I. B ourne and  W . D . W hitcom b.) The 
appearance  and  re la tive  abundance  of th e  a d u lt flies were approxim ately 
norm al. O bservations th ro u g h o u t th e  S ta te  ind ica ted  th a t  in well-sprayed 
o rch ard s an d  w ith  accu ra te  tim ing  of sp rays th e  insect caused little  damage. 
T he abnorm al conditions, consequent upon severe w in ter in ju ry  and wholesale 
rem oval of bo rder o rchards, were m uch  less ap p a re n t in 1936 th an  during the 
tw o previous seasons. T he problem  offered b y  neglected trees adjoining well- 
cared-for o rchards confronted  m an y  growers and  appears to  be the  chief limiting 
fac to r in th e  contro l of th is  p e s t in com m ercial orchards.
T he record  of em ergence of app le  m aggot flies un d er different conditions of 
soil and  exposure, m ade b y  Professor W hitcom b a t  W altham , is as follows:
Date o f Emergence o f A p p le  Maggot Flies, W altham
In  Sun In  Shade
C u ltiv a ted Sod C ultiva ted Sod
Light Soil
1st f ly ................ ...... June  30 Ju n e  23 Ju ly  2 July  6
25%  flies........... .......  Ju ly  12 Ju ly  11 Ju ly  14 Ju ly  14
50%  flies........... .......  Ju ly  14 Ju ly  16 Ju ly  16 July  19
75%  flies........... Ju ly  25 Ju ly  24 Ju ly  24 Ju ly  23
Heavy Soil
1st fly................ ________ Ju ly  7 Ju ly  6
25%  flies.......... — Ju ly  15 Ju ly  17
50%  flies.......... — Ju ly  22 Ju ly  22
75%  flies.......... — Ju ly  26 July  25
T he n u m b er of flies em erging equalled  30.76 percen t of th e  to ta l and was the 
sm allest since th e  experim ent was s ta rte d . D ry  soil in M ay and  Ju ly  an a 
generally  low v ita lity  of the .m aggo ts developing in th e  fall of 193o contributed
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to  th e  low em ergence record . In  sp ite  of th e  sm all n u m b er of flies, a  g rea ter 
emergence in th e  sun , cu ltiv a ted , and  light-soil cages was consisten t w ith  
previous records.
In tro d u c tio n  of P a ra s ite s  o f O rien ta l F ru it M o th  in  P ea c h  O rchards.
(A. I. B ourne.) No new  in tro d u c tio n s of M acrocentrus pa rasites  were m ade 
during 1936. C u rta ilm en t of funds and  personnel a t  th e  Federal L ab o ra to ry  
prevented  th e  cooperative  a rran g em en t by  w hich such m ate ria l was secured . 
M any of th e  growers, how ever, purchased  and  released colonies of th e  egg p a ra ­
site, Trichogramma.
The early  tw ig in fes ta tio n  of th e  O rien ta l f ru it m o th  was very  lig h t th ro u g h ­
out th e  S ta te ; and  a p p a re n tly  th e  p est h ad  n o t fully  recovered  from  th e  heav y  
m o rta lity  caused by  th e  severe w in ters since 1933, for no serious dam age to  th e  
crop was rep o rted  a lthough  th e  la te  tw ig in fes ta tio n  gave prom ise of a rap id  
recovery of th e  insect.
P otato  S p ra y in g  E x p er im en ts . (A. I . B ourne.) F lea  beetles w ere p resen t 
in ab o u t norm al abun d an ce  an d  were again  th e  m o st serious single p e s t of 
potatoes th ro u g h o u t th e  S ta te , a lth o u g h  held in check q u ite  sa tis fac to rily  in 
the w ell-sprayed fields. L eafhoppers, u sua lly  v e ry  generally  a b u n d a n t in la te  
sum m er, were la te r  th a n  usual in ap p earin g  and  th e  in fes ta tio n  was ligh ter. 
Very few fields suffered ap p rec iab ly  from  th e ir  a tta c k . P o ta to  aph ids were 
more a b u n d an t th a n  usual a lth o u g h  th e  in fes ta tio n  was uneven . M an y  fields 
of Irish C obblers suffered severely  in la te  Ju ly , and  th e  ho t, d ry  w eath e r of 
early A ugust favored  a rap id  developm en t of lice w hich seriously  th rea ten ed  
m any fields of G reen M o u n ta in . T he high tem p e ra tu re , how ever, fav o red  a 
rapid action  of n ico tine  sp ray s or d u sts  and  w ell-tim ed ap p lications were v ery  
effective.
In  th e  p lo ts d evo ted  to  field te s ts  of d ifferent insecticides on th e  s ta n d a rd  
variety  G reen M o u n ta in , eleven ap p lica tio n s of B ordeaux  m ix tu re  w ere m ade 
from June  10 to  A ugust 24. Insecticides w ere ad ded  to  5-5-50 B ordeaux  in 
five applications from  Ju ly  15 to  A ugust 14. T he tre a tm e n ts  w ere d u p lica ted  
on 1/100 acre p lo ts. B ordeaux  m ix tu re  itself is an  effective rep e llen t for flea 
beetles, y e t each ad d itio n a l m a te ria l p roduced  increased  con tro l. T h e  ran k in g  
of the  sp ray  m ix tu res in th is re spec t, m easured  b y  successive counts of leaf 
punctures, w as as follow s:
(1) B ordeaux plus C alrite  (a b ran d  of calcium  a rsen a te).
(2) B ordeaux  p lus C ubor (ro tenone).
(3) B ordeaux p lus N iag ron  (ro tenone).
(4) B ordeaux plus K u -b a -to x  (ro tenone and  p y re th ru m ).
(5) B ordeaux plus N ico tine  T an n a te .
(6) B ordeaux  alone.
In o ther words, a lthough  good contro l of flea beetle  was ob ta in ed  in all p lots, 
the best resu lts  were secured  from  calcium  arsen a te , due to  i ts  cu m u la tiv e  
effects and g rea ter las tin g  p roperties . T he ro tenone  and  p y re th ru m  sp ray s, 
while function ing  as b o th  co n tac t and  stom ach  poisons, are m ore tem p o ra ry , 
the effective ing red ien ts  las tin g  on ly  a  few d ay s before d e te rio ra tin g , so th a t  no 
protection is fu rn ished  ag a in s t re in festa tio n  b y  beetles m ig ra tin g  in to  th e  fields.
From th e  s ta n d p o in t of ap h id  con tro l th e  co n tac t poisons p roved  very  effec­
tive in p rev en tin g  th e  bu ild ing  up  of a  serious a tta c k . T he n ic o tin e - ta n n a te  
plots were o u ts tan d in g  in th is  respec t, hav ing  an  ap p rec iab ly  lig h te r a tta c k  
than the  o thers . A serious a tta c k  w hich developed in th e  B ordeaux  an d  V arie ty  
plots was sa tis fac to rily  checked by  an  ap p lica tio n  of n icotine  su lfa te  on A ugust
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14. T he sp ray  was applied a t  a  tem p era tu re  of 85°— 87° F . W ith in  th ree  hours 
a fte r  th e  p lo ts were sp rayed  th e  vines were com paratively  clear an d  th e  ground 
b en ea th  green w ith  aphids. No fu rth e r co n tac t sprays were necessary  th rough­
o u t th e  rem ainder of th e  season.
T he p ro trac ted  d ro u g h t du ring  Ju ly  and  early  A ugust w as n o t favorable 
for high yields, a d u p lica tion  of th e  conditions w hich prevailed  in  1935 with 
sim ilar resu lts . T he y ield in th e  experim en tal p lo ts w as as follows:
Yield
M ate ria l Bushels per
acre
B ordeaux m ix tu re  5-5-50..................................................  439.1
♦N icotine ta n n a te ..................................................................  464 .4
♦D erris (ro tenone).................................................................. 463 .7
*C ubor (ro tenone).................................................................. 457 .3
♦N iagron (ro tenone).............................................................. 456 .8
*K u-ba-tox  (ro ten o n e -p y re th ru m ).................................  422 .7
♦Calcium  a rsen a te .................................................................. 420 .8
♦Com bined w ith  Bordeaux M ix tu re  5 -5 -50
W ith  flea beetles th e  o u tstan d in g  in sect pest and  in th e  absence of potato 
diseases, th e  h igher y ield in th e  n ico tin e - tan n a te  and  ro tenone plots is believed 
to  be  due largely  to  the  p ro tec tion  furnished aga in st incip ien t a ttack s of leaf- 
hoppers and  p o ta to  aph ids and  reflected th e  superio r appearance of the  plants 
in  those  p lo ts th ro u g h o u t th e  grow ing season.
T hree  d ifferent com m ercial b ran d s of copper sp ray s designed for use on potato 
were com pared w ith  5-5-50 B ordeaux m ix ture . E leven applications of each were 
m ade. T he y ield and re la tiv e  position  of each are  represen ted  as follows:
Yield
M ate ria l (Bushels per
acre)
B ordeaux m ix tu re  (5-5-50).............................................................  469.3
B asic copper su lfa te  (Sherw in-W illiam s) +  lim e................... 448.4
P o ta to  sp ray  (G eneral C hem ical C o m p an y )........................... 432.1
O xo-B ordeaux (A nsbacher-Siegle C o rp .) ..................................  416.8
P lan ts  in th e  p lo ts sp rayed  w ith  th e  las t tw o m ateria ls showed a considerable 
a m o u n t of leaf b u rn  w hich sh ortened  th e ir  growing period. W hether the pro­
longed g row th  in th e  B ordeaux  and  basic copper p lo ts was due to  the  protection 
afforded b y  excess lim e is n o t know n. In  view  of th e  com paratively  poor show­
ing of basic copper su lfa te  in 1935, i t  w ould ap p ear th a t  the  lime present was 
an  im p o rta n t fac to r co n trib u tin g  to  th is im provem ent.
In se c t ic id e s  for th e  C o n tro l o f E urop ean  C orn Borer. (A. I. Bourne.^ 
Life h is to ry  s tu d ies have  show n th a t  young, new ly hatched  corn borer larvae 
feed for a sh o rt period d irec tly  on th e  leaves of th e ir  h o st p lan t. On corn the 
young  larvae  m ig ra te  to  th e  narrow  spaces betw een th e  unfolding leaves in the 
cen tra l w horls of th e  m ain  s ta lk  a n d  tillers. A fter th e  second or th ird  instars 
th e  ca terp illa rs becom e borers and  e n te r  th e  sta lks or the  young developing 
ears. T he use of insecticides ag a in st th is  in sect is based  on the  hab it of the 
young  larvae  of feeding ex te rn a lly  du ring  th e  early  period of their growth.
In  cooperation  w ith  th e  Federal E u ro p ean  Corn B orer L aboratory  in New 
H aven , C onn., th e  d e p a rtm e n t ran  field te s ts  w ith  th ree  con tact sprays in half- 
acre  p lo ts of sw eet corn on tw o farm s in H am pden  C ounty . E ach materia 
w as ru n  in q u ad ru p lica te  w ith  a corresponding num ber of unsprayed areas.
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The sprays were app lied  a t  5-day in te rv a ls  beginning w ith  th e  first ap p earance  
of larvae in each  field. F o u r ap p licatio n s w ere m ade betw een  Ju n e  19 an d  Ju ly  
3 on each farm . A fifth  a p p lica tio n  was m ade on Ju ly  8 on one fa rm  because 
the corn th ere  h ad  developed m ore slowly th a n  in th e  o th e r field a lth o u g h  th e  
insect first ap p eared  on ap p ro x im ate ly  th e  sam e d a te  in b o th  cases. T he 
m aterials te s ted  were g round  derris  (4 p e rcen t ro tenone), p h eno th iazine  (th io- 
d iphenyl-am ine) an d  tan k -m ix  n ico tine  ta n n a te . E ach  m ate ria l was used a t  
the  ra te  of 12.5 gallons fo r th e  firs t ap p licatio n , 15 gallons for th e  second and  
th ird , and  25 gallons for th e  fo u rth  an d  fifth  sprays.
The resu lts  were based  on th e  to ta l  y ield from  b o th  fields, ap p ro x im ate ly
20,000 ears being  exam ined. N ico tine  ta n n a te  an d  derris were v e ry  effective 
in reducing corn bo rer dam age. P hen o th iaz in e  gave fa ir contro l. I ts  failure 
to m easure up  to  th e  o th er m ate ria ls is believed to  be due to  its  poor suspension 
qualities w hich p rev en ted  un iform  coverage an d  p ro tec tio n . N one of the  
m aterials caused a n y  in ju ry  to  th e  corn no r d id  th e y  ren d er i t  unsafe  as fodder. 
The yield record from  one of th e  fa rm s is as follows:
P ercen tage of E a rs  P ercentage
-------------------------------------------------------------------of E ars In -
T o ta l N um ber G rade  fesled but
T reatm ent*  of ears C lean 1 and 2 In fested  Salable
Derris ............................ 2,124 9 5 .1  9 0 .0  4 .9  5 7 .2
Nicotine ta n n a te ........ 2,447 9 2 .1  8 8 .4  7 .9  53
Pheno th iaz ine .............  2,232 8 9 .9  7 8 .8  1 0 .1  4 8 .4
C heck.............................  1,993 7 7 .7  7 0 .4  2 2 .3  4 5 .7
♦Four plo ts to ta lin g  one-eighth  acre for each tre a tm en t.
On each farm  th e  v a r ie ty  tes ted  w as Span  Cross 2, th e  earlie st v a r ie ty  of 
yellow sw eet corn to  m atu re . B o th  grow ers were anxious to  secure th e  full 
benefit of an  early  m ark e t so th a t  th e  crop w as h a rv ested  as rap id ly  as possible. 
This allowed a co m p ara tiv e ly  sh o rt tim e fo r th e  in fes ta tio n  of th e  ears and  
enabled th e  check p lo ts  to  show  a  m uch  b e tte r  record  th a n  th e  re la tiv e  infes­
tation  w arran ted . P rac tica lly  every  s ta lk  in th e  check p lo ts  w as in fested  and  
m any contained 6 to  8 borers an d  were seriously  w eakened, while co m p arativ ely  
few sta lks in th e  sp ray ed  p lo ts show ed th e  presence of borers. T h is is ind ica ted  
in the sm aller y ield in  th e  check p lo ts , a difference rang ing  from  1,048 to  3,632 
ears per acre from  th e  y ield in  th e  sp ray ed  p lo ts. I t  is fu r th e r  su p p o rted  b y  th e  
relative percen tage of sa lable  in fested  ears. In  th e  derris an d  n ico tin e - ta n n a te  
plots p ractica lly  all of th e  borers found  were v e ry  sm all la rv ae : in m an y  cases 
they had  p en e tra ted  only a  few of th e  husks o r b u t  a  sh o rt d istan ce  in to  th e  
base of th e  ear. In  such  cases th e  corn itself w as n o t dam aged  and  m uch  of th is  
type w ent in to  th e  m ark e t as G rade 1 or 2. In fes ted  corn from  th e  check p lo ts, 
however, often  co n ta ined  fu ll-grow n larvae, an d  in a  m a jo r ity  of cases th e  ears 
were w orthless. B o th  grow ers w ere able to  com m and th e  h ig h est m ark e t 
prices because of th e ir  a b ility  to  g u a ran tee  borer-free  corn. On th e  basis of 
the price scale p revailing  a t  each  p icking th e  sales record  for th e  fa rm  m en ­
tioned above w as as follows:
T re a tm e n t
Derris......................
Nicotine tannate......
Phenothiazine..........
Check......................
Loss due to
T o ta l sales* borers
$37 .04  $2 .22
41 .5 3  4 .7 8
36 .7 0  4 .9 0
28 .5 6  8 .8 0
♦Sales w ere from  an  a rea  of one-eighth  acre of each tre a tm en t.
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T he losses could be som ew hat reduced in th e  cases of derris and  nicotine 
ta n n a te  because m an y  of th e  infested  ears were m arketed . T he disposition of 
such m ate ria l w as, how ever, no t accu rate ly  recorded by  the  growers.
T he cost of m ate ria ls  for th e  season’s program  on b o th  farm s is shown in 
th e  following tab le :
Cost of M aterials
N um ber of A m ount o f -------------------------------------------
A pplications each m aterial D erris N icotine Tannate
F arm  A ..............................  4 67 'ä gals. $1 .40  $1.24
F arm  B .............................. 5 92r  gals. 1 .92  1 .69
N o figures were availab le  for phenoth iazine  because th e  m ateria l is still in 
th e  experim ental stage and  no m ark e t price was quoted .
T he prices of labor on th e  two farm s varied  greatly . T he labor charges can 
how ever, be de term ined  for an y  ind iv idual locality  from  the  estim ates of the 
Federal E ntom olog ists in th e  Corn B orer Investiga tion . On th e  basis of these 
estim a tes and  our experience in one season, th e  tim e requ ired  per acre for the 
first tw o sp rays w ould average one-half day  for one m an, and due to  the rapid 
g row th of th e  p lan ts  w ould average a full m an -d ay  per acre for subsequent 
app lications.
In se c ts  C on cern ed  in  th e  D isp ersa l o f D u tch  E lm  D isease . (W. B.
B ecker.) F u rth e r  research  on th e  biology of th e  n a tiv e  elm  bark  beetle. 
H ylurgopinus rufipes, is in progress. Life h isto ry  stud ies ind icate  th a t  there is 
one com plete genera tion  a y ear and  a  p a rtia l second. U nder some conditions, 
larvae  of th e  first genera tion  will overw in ter and  transfo rm  to adults the 
following spring . D ue to  differences in th e  ra tes  of developm ent, there  is an 
overlapp ing  of generations. B oth  ad u lts  an d  larvae have been found over­
w in tering  in A m herst. P a rtia lly  com pleted w ork on th e  developm ent of the 
im m atu re  stages w ith in  th e  b a rk  po in ts to  a v a ria tio n  in  th e  num ber of instars. 
Soon a fte r  th e  ad u lts  em erged from  tra p  logs in A ugust m any  were seen digging 
tu n n els  in to  th e  b a rk  of near-b y  th rif ty -ap p ea rin g  elm s. These tunnels are of 
th e  sam e ty p e  as those  dug in th e  fall, in w hich to  sp en d  th e  w inter, and are 
sim ilar to  th e  feeding tunnels of Scolytus m ultistriatus, except th a t  H . rufipes 
tu n n e ls  have  only been found  in th e  b a rk  on th e  tru n k s  and larger limbs of 
elm s in th e  field w hereas S . m ultistria tus  p refer th e  sm aller tw igs and buds for 
feeding tunnels and  w ounds, according to  lite ra tu re  and  observations by the 
au th o r.
Spath ius canadensis, a B raconid , was found  to  parasitize  a sm all percentage 
of th e  H . rufipes larvae. N um erous m ites and  several species of insects, of 
w hich Collem bola w ere th e  m ost ab u n d an t, were also found in the brood 
galleries of H . rufipes.
Because H . rufipes has been rep o rted  tak en  from  several species of trees, 
freshly  cu t logs of six species w ere used in th e  field and in individual cages as 
tra p s  for th e  ad u lts  of th e  first generation  w hich em erged from  American elms 
in  A ugust. A m erican  elm , slippery  elm , red  m aple, basswood, ash, and red 
cedar were used . Egg galleries were constructed  only in Am erican elm. Nu­
m erous holes w ere dug in to  th e  b a rk  of slippery  elm , and in some of these there 
w as a live ad u lt. H ow ever no egg galleries were constructed . The red cedar 
a n d  red  m aple w ere un to u ch ed . Feeding on th e  bassw ood was negligible, while 
th e  a tta c k  of a  regu lar ash b a rk  beetle  spoiled th e  ash log experim ent.
Som e p re lim in ary  experim ents were being carried  on w ith  subcortical elm 
b a rk  tem p e ra tu re . T he subcortical tem p era tu re  of elm  logs in  the  sun rose to 
122° F . in th e  ex p erim en ts recorded.
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Studies o f Scolytus m ultistria tus. P re lim in ary  s tud ies on th e  life h is to ry  in  
M assachusetts of th e  sm aller E u ro p ean  elm  b a rk  beetle, Scolytus m ultistriatus, 
are being m ade. T h is is th e  beetle  w hich to d a y  is considered to  be th e  p rincipal 
vector of th e  D u tch  elm  disease organism . S tud ies in d ica te  th a t  th ere  m ay  be 
only one generation  a y ea r in th is region. Some scou ting  was done in W estern  
M assachusetts for ad d itio n al records of th e  presence of th is  beetle, n ear th e  
localities w here th e  insect was found  la s t  y ear. To d a te  no ad d itio n a l o u tb reak s 
have been found. H ow ever, H . rufipes  has been p resen t w herever scou ting  was 
done.
Other E lm -B oring  Insects. E x p erim en tal w ork w as also conducted  on th e  
hab its of tw o o th er e lm -boring  insects, Saperda tridentata and M agdalis  sp.
C am p us In se c t  P e s t  S u rvey . A su rv ey  of insect pests p resen t on th e  
shade and  o rn am en ta l trees (elms, p a rticu la rly ) on th e  M assach u se tts  S ta te  
College cam pus was m ade for th e  purpose of assem bling in fo rm ation  for a  sp ray  
program .
Apple L ea f-C u r lin g  M idge. (W. D. W hitcom b, W altham .) T he app le  
leaf-curling m idge (D asyneura m ali K ieffer) was as a b u n d a n t in th e  infested  
area in 1936 as a t  a n y  tim e since i t  w as discovered . In  p a r ts  of som e orchards 
all new shoots an d  w a tersp ro u ts  w hich were suscep tib le  du rin g  th eo v ip o sitio n  
periods of th e  m idge flies were a tta ck e d . In  W estford  a d is tin c t and  a b u n d a n t 
th ird  generation  developed on y o u n g  trees  from  eggs laid  A ugust 20 to 
Septem ber 1, b u t  in th e  sam e o rch ard  on o lder bearing  trees hav ing  a good 
crop of fru it and  little  or no new  grow th  in A ugust, th e  n u m b er of th ird  genera­
tion m idges w as insign ifican t or none could be found.
A new in fes ta tio n  of th is  m idge was found  a t  G ro ton , M assachuse tts , w hich 
extends th e  in fested  a rea  n earer to  th e  large apple grow ing section  of th e  east- 
central p a r t  of th e  S ta te . T h is new  in fes ta tio n  a p p a re n tly  was caused b y  w ind­
blown m idge flies du rin g  th e  spring  em ergence period, and  ind ica tes th a t  fu r th e r  
spread of th is  p est by  n a tu ra l agencies m ay  be expected . O ther new  in fes ta ­
tions were rep o rted  and  verified a t  Sanford  and  A lfred, M aine, and  n ear R oches­
ter, N. Y. T he M aine in fes ta tio n  also ap p ears to  be th e  re su lt of sp read  by  
wind from  a previous know n in fes ta tio n  in  so u th eas te rn  N ew  H am psh ire.
Collections of m a tu re  m aggots on c lo th-covered  fram es u n d e r specim en trees 
were concen tra ted  in th ree  periods coinciding w ith  th e  generations. M axim um  
collections were m ade on Ju n e  12, A ugust 7, and  S ep tem ber 1. R ain fa ll w hich 
softened th e  rolled leaves influenced th e  exac t tim e of em ergence. R ain  fell a t  
approxim ately th e  tim e w hen th e  m aggots of th e  firs t and  th ird  generations 
reached m a tu r ity  and  em ergence was norm al for th e  developm en t, b u t  the  
records ind icate  th a t  th e  absence of ra in  be tw een  Ju ly  24 and  A ugust 7 delayed 
the m axim um  em ergence of th e  second g enera tion  m aggots a b o u t 10 days.
By placing bands and  tan g le fo o t on th e  tru n k  of th e  trees  u n d e r w hich the  
cloth-covered fram es w ere erec ted , i t  was de te rm in ed  th a t  ap p ro x im ate ly  10 
percent of th e  m a tu re  m aggots craw l down th e  tree  and  90 p e rcen t of th em  fall 
from the  leaves and  branches.
C orrugated  p ap er b an d s tre a te d  w ith  B e ta -N a p h th o l cap tu red  as m any  
maggots on th e  tru n k s  an d  b ran ch es as did b an d s of lea th e r, fe lt, or canvas, 
indicating th a t  th e  chem ical is n o t  repellen t. In  th e  chem ically  tre a te d  ban d s 
34 percent of th e  m aggots were on th e  ban d , 28 p e rcen t in th e  corrugations, and 
38 percen t on th e  b a rk  u n d e r th e  b a n d . All m aggots in or b en ea th  th e  trea te d  
bands were dead  excep t a  few  w hich  sp u n  cocoons in crevices in th e  b a rk  un d er 
the band  b u t  n o t in c o n ta c t w ith  th e  chem ical.
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Sprays were applied  to  a block of young S tark ing  trees in  an  infested orchard . 
F o u r app lications were m ade a t  th e  h e igh t of th e  oviposition period of th e  first 
generation , M ay  20, 22, 25, and  29; and  these were repea ted  a t  th e  corre­
sponding  period of developm ent for th e  second generation , Ju ly  7, 10, 14, and 
17. B y o m ittin g  th e  sp ray  on certa in  trees a t  each app lication , records were 
secured on th e  value of 1, 2, 3, and  4 trea tm en ts .
On th e  u n sp ray ed  trees th e  average in fes ta tio n  b y  th e  first generation was 
42.28 p e rcen t in fested  tip s , vary in g  on ind iv idual trees from  83 to  3 per­
cent. T h is v ariab le  in fes ta tio n  m ade conclusive deductions from  th e  results 
of sp ray  tre a tm e n ts  difficult. A verage in festa tions in th e  sprayed  blocks 
varied  from  19.08 to  6.3 p e rcen t in fested  tip s , and  represen ted  a  reduction 
of 55 to  85 p ercen t. D erris e x trac t, sum m er oil em ulsion, and  lim e-sulfur were 
ab o u t equally  efficient in  reducing  th e  nu m b er of curled leaves and were more 
effective th a n  n ico tine  su lfa te  an d  a com bination  of soluble and  insoluble nic­
o tine . T hree  and  four app lications were generally  m ore effective th an  1 or 2 
trea tm e n ts , and  th is  is significant because th e  trees receiving 3 and 4 sprays were 
neare r th e  m ost heav ily  in fested  unsp ray ed  trees.
D u rin g  th e  sp ray ing  for th e  second generation , th e  in festa tion  on the un­
sp ray ed  trees  increased  to  69 p ercen t, and  th e  in festa tion  in th e  sprayed trees 
increased  correspondingly . Sum m er oil em ulsion gave th e  b est protection in 
th is  series w ith  17 p e rcen t in fested  tips, and  th e  com bination  nicotine with 31 
p e rcen t in fested  tip s  was th e  least effective.
A d a p ta b ility  o f C ry p to la em u s to  C o n tro l o f M ea ly b u g s in  th e  G reen­
h o u se . (W . D . W hitcom b and W illiam  G arland , W altham .) A ttem pts to 
hold over th e  m atu re  larvae  and  pupae of C rypto laem us in cold storage have 
con tinued  to  be unsuccessful. In  a room  m ain ta in ed  a t  45° F. for the  cooling 
of cu t flowers, none of th e  400 full-grow n larvae  or 200 pupae survived a storage 
period  of 2 m on ths. W hen o th er larvae  and pupae were sto red  in a typical cold 
sto rage  room  a t  30°-33° F ., none surv ived  exposures of 1 to 3 m onths. At 
45° F . i t  appeared  th a t  th e  low tem p e ra tu re  re ta rd ed  b u t  did no t stop the 
a c tiv ity  and p e rm itted  a p a rtia l developm ent w hich resu lts in death  when 
continued.
Life h is to ry  stud ies of th e  c itrus m ealybug  continued  to  show th a t  activity 
is re ta rd ed  b y  exposure to  co n stan t tem p era tu res  betw een 60° and 65° F., 
b u t  th a t  developm en t continues a t  a  g rea te r and  m ore nearly  norm al rate at 
these  tem p e ra tu res  th a n  does th e  developm en t of C ryptolaem us or many 
o th er greenhouse insects.
W hen C ryp to laem us were confined in co n stan t tem p era tu re  cabinets, the 
g rea tes t a c tiv ity  and fastes t developm en t were a t  80° F ., b u t the  average life 
of th e  beetles w as 7.2 days longer a t  70°. A tem p era tu re  of 70° was also more 
favorab le  for th e  incu b a tio n  of eggs, for larvae  ha tch ed  from  49.7 percent of 
th em  a t  70° and  from  only  34.3 p e rcen t of those  confined a t  80°. The average 
leng th  of life of th e  la rv ae  w as 59.4 days a t  70°, and 53.5 days a t  80°.
A t 60° F . no C ry p to laem us larvae  have been reared  from  hatching to pupa­
tion , th e  average life being  28.83 days, and  th ey  a te  only 2.36 m ealybug eggs 
per d ay  during  th a t  period. T he feeding of th e  larvae a t  70° and 80° was very 
nearly  equal, being  only 1.4 eggs per day  g reater a t  th e  h igher tem perature. 
T he m o st ac tive  period  of th e  larvae  began a fte r th ey  had  lived 20 days, when 
th e y  a te  m ore th a n  th ree  tim es as m an y  m ealybug eggs per day  as during the 
first 20 days of th e ir  life. Ju s t  before p u p a tio n  and before each m oult feeding 
decreased, especially  a t  80° F.
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A su m m ary  of these  records follows:
Average Number of Mealybug Eggs Eaten per Day 
Temperature Number Average --------—------
(Fahr.) of Larvae LengthofLife Total 1st to 21st to 41st Day to
Days Life 20th Day 40th Day to Pupation
60°..................  6 2 8 .8 3  2 .3 6  1 .90  3 .3 9  — ■*
70°..................  5 59 .40  2 3 .5 5  9 .0 8  30 .3 9  31 .41
80°..................  6 53 .50  2 4 .9 2  11 .55  35 .5 0  27 .84
♦None lived over 40 days.
N a p h th a le n e  an d  S im ila r  C o m p o u n d s as G re en h o u se  F u m ig a n ts .
(W. D . W hitcom b, W alth am .) T h e  g rea ter p a r t  of th e  experim en tal w ork  in 
1936 was done w ith  som e of th e  com m ercial fu m ig an ts  now availab le  w hich 
have a n ap h th a len e  or benzene base.
These fum igan ts do n o t recrysta llize  a t  th e  lower greenhouse tem p e ra tu res  
as does n ap h th a len e  and  consequently  can be used a t  a n y  tem p e ra tu re  su itab le  
for growing p lan ts . I t  was found, how ever, th a t  i t  was necessary  to  m ain ta in  
tem peratures above 70° F . in o rder to  o b ta in  a sa tis fac to ry  kill of th e  red  sp ider 
m ite, and th a t  a g rea ter m o rta lity  resu lted  w hen th e  re la tiv e  h u m id ity  was 
75 percen t or higher. T hese fac ts  w ere b ro u g h t o u t b y  fum igations w ith  one 
of the  com m ercial m a te ria ls  a t  a  dosage of j.$ ounce per 1,000 cubic feet for 6 
hours.
Mortality of Red Spiders, 
Percent
Temperature Relative H u m id ity ------------------------------------
Percent 1st 2nd
Fumigation Fumigation
85° F . (high) 75 (high norm al) 98 .1 0  100.00
75° F . (high no rm al) 75 (high no rm al) 7 8 .9 9  100.00
75° F . (high no rm al) 55 (low) 5 9 .6 8  94 .72
60° F . (low) 75 (high norm al) 22 .1 1  66 .38
Some of these  com m ercial m ate ria ls have  undergone considerable experi­
m enting in th e  p a s t year, generally  to  correct a  ten d en cy  to w ard  b leach ing  of 
pink flowers, especially  carn a tio n s. T he changes have  generally  been  m ade  b y  
sacrificing some of th e  effectiveness aga in st red sp ider. C om p ara tiv e  fum iga­
tions a t  a dosage of Yi ounce per 1000 cubic feet for 6 hours u n d e r app ro x im ate ly  
uniform  tem p era tu re  and  re la tiv e  h u m id ity  resu lted  as follows:
Mortality of Red Spider, 
Percent
Material Sample----
One
fumigation
Two
fumigations
f i 81 .95 100.00
C om m ercial A ................ ............... J 2 78 .9 9 100.00
3 14 .1 8 9 .6 51 4 56.41 98 .02
{ 12 99 .1 7
C om m ercial B ................ ............... \ 3 17.23 68 .59
l § 10.61
( 1 74 .36 97 .19
C om m ercial C ................ ................1 2 66 .00 96 .66
E xperim ental fum igations w ith  these  m ate ria ls ind ica te  th a t  u n d e r reaso n ­
ably norm al conditions th e y  should  give very  sa tis fac to ry  con tro l of th e  red 
spider m ite , especially  on carna tions.
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P lu m  C u rc u lio  in  A p p le s. (W . D . W hitcom b, W altham .) In  1936 ab o u t 
25 p e rcen t of th e  h ib ern a tin g  plum  curculio beetles had  en tered  th e  trees by 
M ay  15 w hen th e  calyx sp ray  was applied . In  com parison w ith  p a s t records, 
th is  n u m b er is considerab ly  g reater th a n  norm al, and in seasons when i t  occurs 
th e  value of a thorough  petal-fall sp ray  con tain ing  lead arsenate  for com bating 
th e  p lum  curculio in  apples is g rea tly  increased.
N orm al curculio a c tiv ity  in 1936 ex tended  from  M ay 20 to  June 10, and the 
critica l periods were m ark ed  by  th e  w arm  w eather of M ay  23 to 25 and June 
1 to  4.
In  th e  experim ental o rchard  only th e  M cIn to sh  trees had  a uniform  crop of 
fru it, and  th e  resu lts  are rep o rted  for th a t  v a rie ty .
Six experim ental sp rays for tim eliness of app lication , using lead arsenate 
and  fish oil, were m ade a t  3-day  in te rv a ls  from  M ay  20 to June 4. The most 
effective tre a tm e n t was th a t  applied  on M ay  23 ju s t  before the  maximum 
a c tiv ity  of th e  first critical period. T his d a te  is tw o weeks earlier th an  the  most 
tim e ly  app lication  in  1935. T he least effective app lications were those made 
on M ay  26 and  Ju n e  4 ju s t  after th e  increased a c tiv ity  on M ay 24 and June 2.
T he crop of G ravenste in , B aldw in, and  W ealthy  apples in th e  experimental 
o rch ard  was v e ry  sm all and  sca tte red  so th a t  reliable deductions could no t be 
m ade, b u t  i t  was ev id en t th a t  an  app lication  for controlling th e  plum  curculio 
w hich is tim ely  on one of these varie ties m ay  n o t be tim e ly  and effective on 
a n o th e r v a rie ty .
In  th e  experim ental spray ing  a  soluble fish-oil sp ray , composed of 1 part of 
soluble fish oil w hich increased th e  m ixing and  spread ing , and 3 p a rts  of regular 
fish oil w hich m ain ta in ed  good adherence of th e  sp ray , was used w ith very 
sa tis fac to ry  resu lts .
C o n tro l  o f R ed  S p id e r . (W. D . W hitcom b, W altham .) F u rth e r studies 
of p y re th ru m  and derris ex trac ts  as used  in  com m ercial sprays showed th a t the 
red  sp ider m ite  is n o t sa tis fac to rily  contro lled  b y  p y re th ru m  ex tracts bu t th a t 
ex tra c ts  of derris, e ith e r as ro tenone or as o th er ex trac ted  resins principally 
deguelin, tephrosin , and  toxicarol, gave sa tis fac to ry  control in the  proper con­
cen tra tio n s.
In  these tes ts  th e  em ulsified ex tra c ts  con tain ing  10 percen t sulfated alcohol 
as a  w e ttin g  an d  sp read ing  ag en t were d ilu ted  1-200 for application . A spray 
con ta in ing  1J^ p e rcen t p y re th rin s  had  p rac tica lly  no effect on the red spider 
an d  w hen th e  p y re th rin s  w ere increased  to  2 percen t, a re la tive ly  high concen­
tra tio n , th e  m o rta lity  w as only 9.52 percen t. T he ad d itio n  of ]/% percent rote­
none to  th e  1 p ercen t p y re th rin s  killed  37 p e rcen t of th e  red spiders, which is 
poor contro l b u t  ind ica tes an  increased  to x ic ity  of 35 percen t due to  the rote­
none. One percen t p y re th rin s  an d  1 p e rcen t ro tenone com bined averaged 
79.65 percen t m o rta lity ; and  2 percen t ro tenone w ith o u t pyre thrins killed 
87.16 percen t of th e  red sp iders and  was th e  m ost effective form ula used in this 
series.
S p ray  m ix tu res con tain ing  “ o th er ex tracted  re s in s”  of derris were approxi­
m ate ly  one half as toxic  to  red  sp ider as ro tenone, and  when used a t  twice 
th e  co n cen tra tio n  p roduced  an  equal o r sligh tly  g reater m o rta lity  of this pest.
A su m m arv  of th e  resu lts  is as follow s:
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P ercentage
of
P y re th rin s
Percentage
of
R otenone
P ercentage 
of O ther D erris  
Resins
A verage M o rta lity  
of Red Spider 
P ercent
1 .5 N one 1 .0 62 .24
1.0 N one 2 .0 84 .2 5
None N one 4 .0 86 77
1 .5 N one N one 1.81
2 .0 N one N one 9 .5 2
1 .5 0 .5 None 37 .0 9
1.0 1.0 N one 79 .6 5
N one 2 .0 None 87 .1 6
B iology a n d  C o n tro l o f C arrot R u st  F ly . (W . D . W hitcom b, W alth am .) 
The field in fes ta tio n  of th e  ca rro t ru s t  fly was again  lig h t th ro u g h o u t eas te rn  
M assachusetts, and  th e  on ly  serious in ju ry  rep o rted  w as in a p lan tin g  of early  
carrots where h eav y  overhead  irrig a tio n  w as used du rin g  th e  ov iposition  period 
of the  first generation .
Pro tection  from  first-generation  in ju ry  b y  seed tre a tm e n t w as again  very  
effectively accom plished a t  W alth am  w here th e  in fes ta tio n  w as v e ry  ligh t. 
Pure calomel and  calom el d ilu ted  1:3 w ith  clay  b o th  gave a lm o st p erfec t p ro ­
tection, and  th ere  w as no significant difference betw een  th e  regu lar g rade  of 
calomel and  a special fine grade.
The field in festa tion  by  th e  second genera tion  a t  W alth am  was a b o u t 11 pe r­
cent. One ap p lication  of n ap h th a len e  flakes a t  th e  ra te  of 1 pound  to  each 100 
feet of row  gave no p ro tec tio n , b u t  con tinued  ap p lications a t  w eekly  in te rv a ls  
gave increasingly b e tte r  p ro tec tio n . F rom  these  records, i t  app eared  th a t  th ree  
applications a t  w eekly in te rv a ls  beginning a b o u t Ju ly  28 were adv isab le, b u t  
th a t the  add itional p ro tec tio n  from  four to  five app lications was n o t necessary
FEED CO NTROL SERVICE  
P h ilip  H. S m ith  in  C harge
The Feed C ontro l Service com prises n o t on ly  feed inspection , b u t  several 
other activ ities, as lis ted  below:
Feed C ontro l (G eneral Law s, 1920 C h ap te r  94)
Seed C ontro l (G eneral Law s, 1927 C h a p te r  94)
D a iry  L aw  (G eneral L aw s, 1920 C h a p te r  94)
A dvanced R eg is try  T estin g  
M iscellaneous W ork
Feed C o n tro l. (P . H . Sm ith , A. F . Spelm an, J . W . K uzm eski, F . A. 
M cLaughlin, J . T . H ow ard .) D u rin g  th e  fiscal y ea r 1,801 sam ples of feeding 
stuffs were officially collected an d  exam ined in th e  con tro l lab o ra to ries . T he 
gross receip ts from  th e  re g is tra tio n  of feedings stuffs in 1936 (calendar year) 
were $22,480, derived  from  1,124 b ran d s  a t  $20 each.
Seed C o n tro l. (P . H . Sm ith , F . A. M cL aughlin , Olive M . Hoefle.) F rom  
October 1 ,1935 , to  O ctober 1 ,1936, th e  Seed L ab o ra to ry  analyzed  1,642 sam ples 
of seed, of w hich 850 were collected b y  th e  S ta te  C om m issioner of A gricu ltu re  
and 589 se n t in  b y  dealers and  farm ers. T ests for v iab ility  w ere also m ade on 
203 ingred ien ts found  in 43 Special M ixtures.
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Classification of these analyses is show n by  the  following sum m ary:
Official
Sam ples
Non-official
Sam ples T  otals
P u r i ty  analysis o n ly ............................................... 147 50 197
P u r i ty  and  G erm in a tio n ....................................... 161 165 326
L ab o ra to ry  germ ination  o n ly ............................. 542 374 916
L ab o ra to ry  germ ination  of Special M ixtures* 203 203
1,642
♦Sam ples germ inated  as a  check on th e  q u a lity  of seed contained  in  43 official samples which, 
b y  law , requ ire  only  th e  s ta tem e n t of purity .
Field te s ts  to  determ ine  trueness to ty p e  were conducted  in  cooperation with 
th e  D ep artm en ts  of V egetable G arden ing  and F loricu ltu re, th e  form er testing 
150 sam ples of vegetable  seed and th e  la tte r ,  104 sam ples of flowfer seed. All 
sam ples for these  te s ts  w ere collected and  su b m itted  b y  th e  S ta te  Commissioner 
of A griculture.
T he Seed L ab o ra to ry  continued its  p ractice  of cleaning tobacco seed for 
farm ers and  in s titu ted  th e  new  service of cleaning onion seed.
D airy Law . (P . H . Sm ith , J . T . H ow ard , H . L . A llen.) D uring the  year 
ending D ecem ber 1, 1936, 7,163 pieces of B abcock glassware were tested ; 111 
certificates of proficiency were aw arded; and  222 cream eries, m ilk depots, and 
m ilk  in sp ecto rs’ labo ra to ries were v isited  in order to  check m ethods and pass 
upon  eq u ip m en t in use. As a  re su lt of th is  inspection , th ree  m achines were 
condem ned.
A d vanced  R eg istry  T e st in g . (P. H . Sm ith .) A dvanced registry  testing 
has been supervised  by  th is  d e p a rtm e n t since its  beginning in 1902. There are 
now on y early  te s t  333 cows located  on 40 d ifferen t farm s. This does not in­
clude th e  herd  te s ts  w here all an im als in each herd  are placed on test. There 
are  35 of these, 3 of w hich are supervised  b y  m en sen t ou t from  th is office and 
32 b y  cow -test association  supervisors.
M isce lla n eo u s  W ork. (P. H . Sm ith , A. F . Spelm an, J. W. Kuzmeski.) 
N um erous analyses hav e  been m ade for re siden ts of th e  S ta te  and other de­
p a rtm en ts  of th e  college.
S um m ary  o f M iscellaneous W ork, 1936 
M ateria ls  sen t in :
M ilk  and  cream , b u tte r fa t  o n ly .......................................
Ice cream , for f a t ....................................................................
Feeds, from  farm ers and  d ealers.....................................
Feeds, from  S ta te  In s t i tu t io n s .........................................
545
75
119
124
F o r o th er d e p a rtm e n ts  of E x p erim en t S ta te  and College:
D ry  m a tte r , forage c ro p s ................................................
C om plete fodder an aly ses...............................................
F a t  and  fiber: F ru it ,  V egetables and  Feed Stuffs
281
100
125
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F E R T IL IZ E R  CO NTROL SERVICE
H. D. H a sk in s in  C harge
F e r t i l iz e r  I n s p e c t io n .  (H . D . H ask ins, H . R . D eR ose, J . W . K uzm eski, 
A. F. Spelm an, C hem ists; J . T . H ow ard , C. L. W hiting , G. E . T ay lo r, Sam pling  
Agents; H a rry  L . Allen, L ab o ra to ry  A ssistan t.) R ecords for th e  y e a r show  
th a t  112 firms have  reg iste red  for sale in th e  S ta te  of M assach u se tts  490 b ran d s 
of mixed fertilizer and  fertiliz ing  m ate ria ls  and  52 b ran d s of ag ricu ltu ra l lim e 
and gypsum . R esu lts of analysis show th a t  75 p e rcen t of th e  m ixed fertilizer 
brands, 83 p e rcen t of th e  unm ixed fertilizer b ran d s and  79 p e rcen t of th e  lime 
brands showed no deficiencies. T he gross rece ip ts from  th e  re g is tra tio n  of th e  
fertilizer and  lim e p ro d u c ts  and  from  fertilizer to n n ag e  fees for th e  y ear 1936 
were $14,464.75.
For ab o u t ten  weeks, beginning A pril 1, th ree  experienced m en em ployed 
to draw sam ples for inspection  purposes sam pled  21,132 sacks or con ta iners, 
representing 14,789 to n s of m ate ria ls ; 158 tow ns w ere v isited , and  1,782 sam ples 
representing 532 b ran d s were d raw n  from  stocks found  in th e  possession of 606 
agents or owners. T he following su m m ary  show s th e  ch arac te r  of these  su b ­
stances, as well as s ta tis tic s  w ith  reference to  th e ir  inspection .
B rands
R egistered
Mixed fertilizers ..........................................  290
Ground bone, tan k ag e  and  fish ............. 48
Nitrogen products, m ineral and  organic 56
Phosphoric acid p ro d u c ts ......................... 22
Potash p ro d u c ts ..........................................  23
Dried pulverized n a tu ra l m anu res . . . .  29
' N itrate of p o ta sh ........................................  7
Peat p ro d u c ts ...............................................  2
Wood and co tto n  hull a s h e s ...................  6
M iscellaneous...............................................  5
Lime p roducts ..............................................  5 1
T o ta ls ..................................................... 539
During th e  period Ju ly  1, 1935 to  J 
plant food sold in M assachuse tts  was
B rands Sam ples N um ber N um ber of
C ollected D raw n of D e te r­
A nalyses m inations
296 970 415 5,931
50 161 64 486
51 208 117 397
24 1 1 2 30 127
23 72 31 100
30 88 34 217
7 19 11 62
4 7 4 21
4 8 8 57
5 14 6 51
51 115 56 634
545 1,774 776 8,083
■ 1, 1936, th e  to nnage  of fertilizer and  
follows:
P lan t F ood E lem en ts  (Tons)
A vailable
F ertilizer N itrogen P hosphoric P o tash
(Tons) Acid
Mixed fertilizers.............. . . 43,682 2,238 3,727 3,097
Unmixed fertilizer chem icals and  m a te ria ls  . . . 19,165 1,386 1,667 672
Pulverized n a tu ra l m a n u re s ................................... 1,634 35 25 47
T o ta ls ................................ 64,481 3,659 5,419 3,816
Full deta ils of th e  fertilizer and lim e inspection  will be found in C ontro l
Bulletins 84 an d  87.
M isc e lla n e o u s  A n a ly tic a l  a n d  D ia g n o s t ic  W o rk . (H . D . H ask ins, H . 
R. DeRose, A. F . Spelm an, J . W . K uzm eski.) C hem ical s tu d ies of a  coopera­
tive n a tu re  hav e  been carried  on, as has been th e  custom  in th e  p as t, w ith  th e  
several d e p a rtm e n ts  of th e  in s titu tio n , F ield S ta tio n , and  C o u n ty  A gents. T he 
character an d  e x te n t of th is  w ork  is show n in th e  following su m m ary :
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A pple tree le av es ..................................... 27
A pple sp ray  res id u e ................................  32
B lueberries................................................. 3
“ D  ”  deficient d ie ts ................................  7
F e rti liz e rs ...................................................  24
Field c ro p s ................................................. 160
G arden ia  s te m s ........................................  2
G arden ia  le a v e s .......................................  2
Insecticide s o lu tio n s ............................... 4
T o ta l .............................................................
L im e co m pounds.....................................  1
M iscellaneous........................................... 3
N icotine so lu tio n s ................................... 4
P ou ltry  m a n u re .......................................  41
S yn thetic  m a n u re s .................................. 7
Sew age s ludge ..........................................  3
T u rn ip s .......................................................  4
W eed ex te rm in a to rs ..............................  4
328
O ther chem ical w ork of th e  d e p artm e n t has included service to  com m unity 
o rgan izations, S ta te  in s titu tio n s , and  ind iv iduals in te res ted  in agriculture. This 
group  includes th e  following m ate ria ls :
A nim al tissues for m ineral po ison . . .  5
A pple sp ray  re s id u e .........................  5
A shes of various k in d s .................... 3
C o m p o st...............................................  2
F ertilizers and  fertilizer chem icals . . 26
In sectic ide s ..........................................  2
In d u s tria l b y -p ro d u c ts .................... 8
T o ta l ..............................................................
Lim e p ro d u c ts .........................................  6
M iscellaneous........................................... 2
P ea t p ro d u c ts ........................................... 9
Sheep m a n u re ..........................................  7
Sheep m anure  an d  wool w as te ..........  10
S o ils .............................................................. 13
98
R esearch  w ork  in cooperation  w ith  th e  A ssociation of Official Agricultural 
C hem ists of N o rth  Am erica has included m ethods for th e  determ ination  of 
soluble and  availab le  m agnesium  in m ixed fertilizers and  the  determ ination  of 
th e  ac id ity  and  a lk a lin ity  of m ixed fertilizers. Services of an executive and 
adviso ry  n a tu re  hav e  also been rendered  to  th is  o rgan ization  as in the  past.
D E PA R T M E N T  OF FLO R ICU LTURE  
Clark L. T h a y er  in  C harge
B reed in g  S n a p d ra g o n s fo r  V a rieta l Im p ro v e m en t and  D isease Re­
s is ta n c e . (H aro ld  E . W hite , W altham .) R u st-re s is tan t varieties of snap­
dragons sold b y  various seed firms show ed a re la tiv e ly  h igh  degree of resistance 
to  ru s t  u n d e r greenhouse an d  field te s ts  a t  W alth am . T he Field Station rust- 
re s is tan t s tra in s  con tinued  to  show sa tis fac to ry  perform ance under greenhouse 
a n d  field conditions. T he re s is tan t yellow-flowered s tra in  tested  by  several 
com m ercial grow ers un d er glass la s t  y ear p roved so sa tisfac to ry  th a t  requests 
for m ore seed were g ran ted  to  those  grow ers who w ished to  m ake further trials.
F ie ld  S ta tio n  s tra in s  crossed w ith  th e  re s is tan t com m ercial varieties yielded 
progeny carry ing  a high degree of resistance  to  ru s t. No physiologic strains 
of th e  ru s t  P uccinia  an tirrh in i have  been observed a t  W altham . Field Station 
re s is ta n t s tra in s  were inocu la ted  w ith  cu ltu ra l ru s t  m ate ria l obtained from 
C alifornia b u t  th e re  w as no evidence of infection  w hereas comm ercial varieties, 
in ocu la ted  w ith  th e  ru s t, becam e in fec ted .
D a ta  on th e  su scep tib ility  of inb red  and  hybrid ized  stra in s  to Verticillium 
w ilt in  th e  field ind ica te  th a t  a double ty p e  of resistance to  ru s t  and w ilt may be 
ev en tu a lly  o b ta ined . C om m ercial varie ties were 100 p e rcen t susceptible to wilt 
as com pared  to  20 to  80 p e rcen t resistance in th e  case of hybridized strains. 
T hose s tra in s  th a t  are m o st suscep tib le  to  ru s t  ap p ear to  be less resistant to 
V ertic illium  w ilt.
S tu d y  of th e  E ffect o f P la n t  N u tr ie n ts , S o il R e a c tio n , and  Light on 
G a rd en ia s . (H aro ld  E . W hite , W altham .) C hlorosis of gardenias, which
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occurs in vary in g  degrees w herever th e  p lan ts  are  grow n un d er glass, was found 
to  be due to  im proper assim ila tion  of iron. A chem ical analysis of n o rm al and  
chlorotic p lan ts  and  inocu lation  tes ts  w ith  d ifferen t chem ical e lem ents proved 
to be a sa tis fac to ry  m eans of de term in ing  iron  deficiency in garden ias.
The use of su lfu r in sm all q u an titie s  an d  th e  use of o rganic or am m onia  
sources of n itrogen  were effective in p rev en tin g  iron  chlorosis. P la n ts  severely  
affected w ith  chlorosis m ade very  poor response to  tre a tm e n ts  w ith  iron  com ­
pounds or soil am endm en ts, and  in som e cases p lan ts  so affected nev er becam e 
normal.
Soil reaction  alone w as n o t a sa tis fac to ry  m eans of d e te rm in ing  w h e th er or no t 
a p a rticu lar soil w as a d ap ted  to  garden ia  cu ltu re.
D a ta  for th e  p a s t tw o y ears a re  being  assem bled for p u b lica tion  as a  b u lle tin  
a t an early  d a te .
P ro p agation  S tu d ie s  o n  G a rd en ia s . (H aro ld  E . W hite , W alth am .) P ro p ­
agation technique an d  various chem ical t re a tm e n ts  do n o t ap p ea r to  be of 
m uch im portance in th e  roo ting  of cu ttin g s of garden ias. Soft-w ood cu ttings 
rooted as read ily  as m ore m atu re  wood. C u ttin g s tak e n  from  chlorotic  p lan ts  
do no t form  as vigorous ro o t system s as cu ttin g s ta k e n  from  n orm al p lan ts . 
Correct h u m id ity  an d  tem p era tu re  in th e  p ro p ag atin g  house w ere of p rim ary  
im portance in successful ro o tin g  of garden ia  cu ttings.
Since gardenias can be successfully g rafted , th is m eth o d  of p ro p ag atio n  
m ight be used to  contro l nem atode  disease if a  disease-free ro o tsto ck  could be 
found.
P rop agation  S tu d ie s  on  G er a n iu m s . (H aro ld  E . W hite , W alth am .) 
The varieties S. A. N u tt ,  A lphonse R icard , and  B eau te  P o itev ine  were used  in 
this experim ent. T he m a tu r ity  of cu ttin g  m ate ria l, tim e of p ro p ag atio n , 
location of cuts on cu ttings, ty p e  of m edia, chem ical dips, and  sterilized  sand , 
did no t appear to  have an y  beneficial effect on th e  roo ting  of geran ium  cu ttings. 
Stem rot, or b lack  ro t as i t  is som etim es called, w ould seem  to  be  th e  lim iting  
factor in successful p ro p ag atio n  of geranium s since none of th e  various cu ltu ra l 
methods apprec iab ly  affected roo ting . Also, th e  ro t w as ex trem ely  v iru len t 
even w ith va ria tio n  in conditions and  technique.
This past y ear cu ttings from  p lan ts  sp ray ed  w ith  B ordeaux  in th e  field were 
compared w ith cu ttin g s from  u n sp ray ed  field p lan ts. I t  w as reasoned th a t  
if infection occurred in th e  field, sp ray in g  should  give som e appreciab le  contro l. 
Spraying in th e  field did n o t reduce th e  percen tage  of loss of cu ttin g s from  th e  
rot disease. T he percen tage of ro o tin g  of cu ttin g s from  sp ray ed  an d  u n sp ray ed  
plants is tab u la te d  b e lo w :
P ercen tage  R ooted
V ariety M edia
U nsprayed
S prayed  w ith  
Bordeaux
S. A. N u t t ....................... ......... Sand 59 14
S. A. N u t t ....................... .......... Sand an d  peat* 52 52
Alphonse R ica rd ........... .......... Sand 71 36
Alphonse R ica rd .......... .......... Sand and  peat* 74 51
B eaute P o itev in e ......... ......... Sand 56 29
B eaute  P o ite v in e .................... Sand and peat* 68 49
*In the proportion of 4 parts of sand to 1 part of peat.
C arnation  F er tilizer  E x p er im en ts . (H aro ld  E . W hite , W altham .) 
Prelim inary cooperative  fertilizer s tud ies are being  carried  on w ith  nine carna-
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tion  growers in M assachuse tts . T h is ty p e  of experim ental se tu p  is w o rth y  of 
no te  inasm uch as m ost of th e  fertilizer experim ental w ork rep o rted  by  in stitu ­
tions doing w ork in F lo ricu ltu re  has been conducted  on sm all p lo ts a t  the 
s ta tio n s  on one p a rticu la r  soil ty pe. T his w ork was in au g u ra ted  b y  a research 
com m ittee  com posed of grow ers appo in ted  by  th e  N ew  E ng land  C arnation 
G row ers’ A ssociation to  w ork  w ith  th e  E xperim en t S ta tion .
T he growers expressed an  opinion th a t  specific or general recom m endations 
as to  fertilizer app lications to  carn a tio n  soils in M assachuse tts  can be made 
m ore sa tis fac to rily  b y  conducting  stud ies on th e ir  own soil types and under 
com m ercial grow ing conditions, ra th e r  th a n  on one soil type  and w ith small 
p lo ts as a t  th e  E x p erim en t S ta tio n . A to ta l of 1800 square  feet of bench space 
of carn a tio n s is un d er observation  in nine ranges of glass, w ith  200 square feet 
of space being devoted  to  th is  purpose b y  each grower. T he ranges chosen have 
been  selected  w ith  due regard  to  possible v a ria tio n  in w eather conditions and 
soil types.
T he w ork  has n o t been in progress long enough to  p e rm it accum ulation of 
m uch d a ta  excep t resu lts  of physical and  chem ical analyses of field or compost 
soils before an y  fertilizers were applied.
T he soil p H  d e te rm in a tio n s were m ade w ith  a p o ten tio m eter equipped with a 
qu inhydrone  electrode. T ests for n u tr ie n t e lem ents were m ade w ith the 
M organ m icro-chem ical or q u ick -tes t m ethods, w ith  due care being given to 
in te rp re ta tio n  of th e  results .
T he m icro-chem ical te s ts  for n u tr ie n t e lem ents are accepted by  many 
w orkers as a m eans of de term in ing  th e  re la tiv e  levels of reserve p lant food 
e lem ents in soil on th e  basis of being  ad eq u a te  or in ad eq u ate  for norm al plant 
grow th. A possible exp lanation  of th e  reason w hy m an y  of th e  soils appear to 
be uniform  in c o n ten t of n u tr ie n ts  while hav ing  no a p p aren t sim ilarity in 
origin m ay  be th e  fac t th a t  th e  te s ts  were o rig inally  designed on the basis of 
field soil fe rtility  and  n o t calib ra ted  for th e  h igher n u tr ie n t levels as they exist 
un d er greenhouse conditions. T h a t  is, th e  m axim um  and m inim um  levels as 
estab lished  b y  th e  te s ts  for field conditions do n o t hold tru e  for greenhouse soils. 
T hese m icro-chem ical tes ts  have  been applied  to  th e  soils from  the  experimental 
p lo ts w ith  th e  purpose of determ in ing  w h e th er or n o t th e  system  is suitable for 
use u n d e r greenhouse conditions, and  if so to  estab lish  approxim ate levels o 
fe rtility  on th e  basis of these tes ts . Soil p ro d u c tiv ity  w ith  regard  to plant-food 
e lem ents can be ev a lu a ted  only as p o ten tia l reserves inasm uch as o ther environ­
m en ta l conditions are lim iting  factors.
H o r tic u ltu r a l S c h o o ls . (H aro ld  E . W hite , W altham .) This year a de­
p a rtu re  was m ade from  our usual m eth o d  of conducting  th e  Home Gardeners 
School lec tu res b y  d is trib u tin g  th e  lec tu res th ro u g h  th e  m on th  of April,instead 
of hav ing  a  tw o -d ay  program . E ach  lec tu re  was held in th e  afternoon from 1: 
to  4:30. T he reasons for th is  change w ere to  allow m ore tim e for personal and 
general questions on th e  top ics discussed and  to  associate th e  program more 
closely w ith  th e  College by  using  our sm all m eeting  hall in place of the large a 
a t  C edar H ill. T he response to  th e  p rogram  was m ore th a n  satisfying m tha 
th e  reg is tra tio n  was so g rea t th a t  i t  w as necessary  to  rep ea t four of the seven 
lectures, m ak ing  a  to ta l  of eleven lec tu res given. T he registration  surpasse 
our 1931 record  of 700 b y  increasing  to  1166 for th e  series of 1936.
T here  were 217 florists in a tte n d an c e  a t  th e  F lo ris ts ’ School held on February 
18 and  19 a t  th e  W alth am  Field S ta tio n .
T h e  reg is tra tio n  figures and  in te re s t of th e  general public in these sch°o i
i n d i c a t e  t h a t  t h e y  a r e  w o r t h y  of t h e  financial su p p o rt given them  by t  e o eg
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C au se  a n d  C o n tro l  o f N u t r i t i o n a l  C a ta r a c t .  (H . S. M itchell an d  G.
M. Cook.) T he p ro d u c tio n  of n u tr itio n a l c a ta ra c t in ra ts  fed on lactose  or 
galactose ra tio n s has been p rev iously  d em o n s tra ted . F u r th e r  s tu d ies  in  th is  
field have been rep o rted  or are a t  p re sen t in  progress.
1. Susceptibility o f different strains o f rats to nutritional cataract. A re p o rt of 
these findings w as m ade a t  th e  A m erican  H om e E conom ics m eeting  in S ea ttle , 
W ashington, Ju ly  7, 1936, and  was published  in th e  Jo urna l o f N u tr itio n  12: 
447-453, 1936. R a ts  from  different colonies show ed v ariab le  su scep tib ility  to 
cataract. T he B a ttle  C reek s tra in  had  th e  h ighest incidence an d  th e  m atu re  
cataracts developed in th e  sh o rte s t tim e of a n y  of th e  th ree  breeds te s te d  on th e  
70 percent lactose ra tio n . T he M assach u se tts  S ta te  College an d  th e  W ista r 
strains show ed ad v anced  lens changes b u t  com plete opacities developed in 
only 10 and  9 pe rcen t, respectively , of th e  ra ts  te s ted . On th e  35 p e rcen t galac­
tose ra tions th e  incidence of m a tu re  b ila te ra l c a ta ra c t was 100 p e rcen t in th e  
B attle  Creek and  M assach u se tts  S ta te  College s tra in s  and  s lig h tly  less in  W ista r 
and Johns H opkins stra in s . T he tim e for c a ta ra c t to  develop.’was sh o rte s t  in 
the B a ttle  C reek s tra in . S ev erity  of in te stin a l d istu rb an ces did n o t corre late  
with ca tarac to u s changes in th e  lens. G row th  w as norm al on th e  galactose b u t  
slightly re ta rd ed  on th e  lactose  ra tio n , p ro b ab ly  due to  the  p e rs is ten t d ia rrh ea  
in the young ra ts . C a ta ra c t developm en t w as m ore rap id  in young  ra ts  th a n  
in older ones. T he age a t  w hich an im als are  s ta r te d  on ex p erim en tal ra tio n s 
m ust be k e p t co n stan t if resu lts  are to  be consisten t.
2. The relation o f ingested carbohydrate to the type and am ount o f blood and  
urine sugar and to the incidence o f cataract in  rats. T he rep o rt of th is  w ork  has 
been accepted  fo r pu b lica tio n  in  th e  Journa l o f N u tr itio n  e arly  in 1937. B lood 
and urine sugar s tud ies have been m ade on ra ts  fed on ad eq u a te  ra tio n s  con­
taining 62 an d  70 p e rcen t lactose, 25 and  35 p e rcen t galactose , 35 p e rcen t fru c ­
tose, 35 p e rcen t xylose, an d  70 p e rcen t s ta rch . D e te rm in a tio n s  of to ta l  and  
nonferm entable su g ar were m ade on b o th  blood an d  urine  specim ens from  th e  
various ra tio n  groups. T o ta l b lood-sugar values were h igher on galactose 
rations th a n  on lactose  b u t  above n o rm al in all an im als on c a ta rac t-p ro d u c in g  
rations. T he nonferm en tab le  frac tio n  of blood sugar was th e  v a riab le  in th e  
different groups, th e  fe rm en tab le  frac tio n  rem ain ing  m ore nearly  co n stan t 
and w ith in  th e  range  of norm al blood glucose. A verage to ta l  b lood-sugar values 
of three s tra in s  of ra ts  fed on th e  35 p e rcen t galactose  ra tio n  were strik in g ly  
similar, in c o n tra s t to  th e  differences observed  in su scep tib ility  to  c a ta ra c t 
among th e  sam e groups. In su lin -p ro ta m in  (Lilly) failed  to  lower blood galac­
tose or reduce th e  speed of c a ta ra c t d evelopm en t on a 25 p e rcen t galactose  ra ­
tion. G alactose is chiefly responsib le fo r b o th  th e  h igh blood an d  u rine  sugars 
observed in ra ts  fed on lactose  and  galactose  ra tio n s  an d  m u st be th e  m ajo r 
etiological fac to r in  th is  ty p e  of c a ta ra c t.
3. Effect o f other dietary variations on susceptibility to cataract. T he c a ta ra c t-  
producing ac tio n  of lac tose  o r galactose  ra tio n s  co n ta in ing  v ariab le  ty p es an d  
am ounts of o th er ing red ien ts has been inv estig a ted . W ork  is still in progress 
on the  effect of fa t  c o n ten t of th e  d ie t. So fa r th e  c a rb o h y d ra te  ty p e  and 
am ount is th e  crucial facto r.
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A S tu d y  of t h e  N u t r i t i o n  o f C o llege  W o m e n  w i th  R e sp e c t  to  V ita m in  
C R e q u ir e m e n ts .  (H . S. M itchell and 0 .  A. M erriam .) T his p roject was 
in itia ted  in O ctober 1936 and is concerned w ith  th e  v itam in  C in take  and ex­
cretion  of e ig h ty  freshm en wom en as re la ted  to  th e ir  general n u tritio n a l condi­
tion . V itam in  C has been m ade th e  p o in t of a tta c k  because of th e  tendency for 
college s tu d e n ts  to  reduce expenses, if necessary, by  cu rta ilm en t in the  purchase 
of fresh foods. T he D e p a rtm en t of H o rticu ltu ra l M anufac tu res which has 
been in te res ted  for years in th e  v itam in  C co n ten t of foodstuffs has offered to 
assist and m ay  cooperate  in  certa in  phases of th is  p ro ject. If  results w arrant 
i t ,  th is  p ro jec t m ay  continue for a  period of 2 or 3 years in o rder to  ob tain  infor­
m atio n  on th e  sam e s tu d e n ts  over a period of tim e.
A S tu d y  of th e  S o u rc e  a n d  A m o u n t  o f Io d in e  E ffec tive  in  th e  P rev en ­
t io n  of t h e  P a th o lo g y  P ro d u c e d  in  R a b b it s  a n d  G u in e a  P ig s by  Feed ing  
C h o le s te ro l .  (H . S. M itchell and M . G oldfaden.) This research is being 
sponsored  by  th e  L ang F u n d . F ind ings to  d a te  are en tire ly  prelim inary and 
incom plete. One group  of guinea pigs fed on cholesterol w ith  and without 
supp lem en ts of iodine in  th ree  d ifferent form s has been autopsied  and various 
tissues saved  for histological s tu d y . T here  was extensive gross pathology of 
liver and  spleen in cholesterol-fed anim als w ith  some sligh t indication of lesser 
pathological changes in those  anim als w hich had  received certain  iodine supple­
m en ts. B lood vessel changes were n o t p rom inen t b u t  some thickening and loss 
of e lastic ity  of th e  a o rta  was ev id en t in certa in  an im als . A group of twenty- 
four rab b its  is now being fed cholesterol w ith  and w ith o u t various sources of 
iodine. T he grow th and general condition  of th e  rab b its  is apparen tly  satis­
fac to ry  b u t  autopsies, w hich are  th e  final c riteria , will no t be m ade until later. 
I t  is im possible to  give even prelim inary  conclusions a t  th e  present time, but 
th e  approach  to  th e  p roblem  appears to  be prom ising  and w orthy  of continued 
and  m ore extensive investiga tion .
U se of B a n a n a  a n d  M ilk  in  D ie ts  fo r  W e ig h t  C o n tro l.  (G. M. Cook.) 
W ork  on th is p ro jec t w as com pleted  in Ju n e  1936 an d  th e  complete report in 
th e  form  of a  thesis w as sen t to  th e  U n ited  F ru it  C om pany  who sponsored this 
p ro jec t. T he th ir te en  college s tu d e n ts  who p a rtic ip a ted  in the  study  not only 
aided in m aking  a scientific co n trib u tio n  b u t  also personally  benefited from the 
experience.
T he d ie ta ry  regim e was as follows: One half p in t of whole m ilk and two 
b a n an as  or o th er fru its  in  am oun ts eq u iv a len t in  caloric value were served for 
b reak fa s t and  lunch , while a  w ell-balanced d inner of restric ted  caloric value 
w as served a t  n ig h t. T he da ily  caloric in tak e  ranged  betw een 1,200 and 1,300 
calories. T he average w eight loss ranged  from  1.25 to  3.8 pounds per week. 
Of th e  th ir te en  sub jec ts , seven found  th e  sa tie ty  value of the  banana regime 
to  be g rea te r th a n  th a t  of o th e r fru its ; fo u r s tu d e n ts  noticed no difference; 
one w ould n o t express an  opin ion ; one considered v a rie ty  more satisfying than 
th e  m on o to n y  of th e  b a n a n a  regim e.
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T ech n o lo g ica l an d  N u tr it io n a l In v e s t ig a t io n s  on  N ew  E n g la n d  A pples  
and Apple P ro d u c ts . (C. R . Fellers, J . A. C lague, an d  A. S. Levine.) Re­
search on cider an d  cider p ro d u c ts  has progressed to  th e  p o in t w here a  bu lle tin  
on the su b jec t has been published  (N o. 336).
The s tu d y  of th e  su itab ility  of im p o rta n t M assach u se tts  v a rie ties of apples 
for baking, sauce, pie, and  cider m an u fac tu re  h as been  continued  using  B a ld ­
win, K ing, N o rth e rn  Spy, R o xbury  R u sset, M cIn to sh , C o rtlan d , B en D av is, 
Rome, R hode Island  G reening an d  Jo n a th a n  varie ties.
Using h u m an  sub jec ts , a s tu d y  is u n d e r w ay  to  ascerta in  th e  effect of ea tin g  
apples on u rin a ry  a c id ity  an d  blood a lka li reserve. P re lim in ary  resu lts  w ith  
M cIntosh apples show  th a t  th e  app le  does n o t affect th e  ac id ity  of th e  u rine  
or lower th e  blood a lkali reserve. B aldw in app les are  now  being used  in  sim ilar 
controlled feeding experim ents on young  m en.
Successful canning  of oven-baked  apples has been accom plished in  th is  
laboratory. T he b e s t v a rie tie s  for th is  purpose are  Jo n a th an , R om e, Y ork  
Im perial, an d  K ing. T he f ru it should  be firm  and  sound for bak ing . T he 
cores are rem oved an d  th e  sk ins scored before placing in th e  oven. A fter 
cooling, th e  b ak ed  app les a re  packed  in to  cans w ith  a 50 p e rcen t sugar siru p  
and finally processed for 30 m in u tes  a t  212° F . T h is is an  excellent p ro d u c t 
and one w hich should  prove v e ry  popular.
Progress has been m ade on th e  developm ent of a sim ple y e t effective an d  in ­
expensive m eth o d  of p rep arin g  an  app le  p ectin  co n cen tra te  for hom e use in 
jam and je lly  m aking . T h is in v estig a tio n  includes a  s tu d y  of e x trac tio n  and 
clarification m eth o d s of app le  p ec tin  an d  its  co n cen tra tio n  and  p reserv a tio n  
for home use. M an y  farm ers grow th e ir  own apples an d  i t  is believed th a t  an  
inexpensive m eth o d  of ex trac tin g  p ectin  from  th e  f ru it  will be welcom ed.
Mr. Ju lius N ovick , a g rad u a te  s tu d e n t, h as done cred itab le  w ork  in th e  
preparation of apple tab le  sirups. Some of these  p ro d u c ts  a re  of good q u a lity , 
clear, pala tab le , an d  of good flavor. In  o rder to  keep a lig h t color th e  p H  of 
the sirup m u st be k e p t slig h tly  acid . M ost of th e  m alic  acid  is p re c ip ita te d  
out by  the  use of lim e.
N u tritive  V alue of F rozen  F o o d s. (C. R . Fellers, C. F . D u n k er, and  D . 
DeFelice.) Sw eet corn a t  th e  ea tin g  s tage  co n ta in s a p p ro x im ate ly  40-50 
units of v itam in  C per ounce and  is, th erefo re , a fa irly  good source of th is  
vitamin. F u rth e rm o re , th e  v ita m in  C in  sw eet corn is v e ry  s tab le  an d  little  
is lost e ither on sto rage in th e  h u sk  fo r tw o d ay s o r on  cooking. Sw eet corn m ay  
be quick-frozen, e ith e r on th e  cob or as w hole-grain kernels w ith  v e ry  l ittle  loss 
of vitam in C. C anned  w hole-grain  sw eet corn re ta in s  its  a n tisco rb u tic  a c tiv ity  
to a g reater degree th a n  canned  cream -sty le  sw eet corn. C anned  lye-hom iny  
contained very  little  v ita m in  C. A pap er covering th is  s tu d y  is now in press 
{Food Research 2: N o. 1. 1937).
Lima beans m ay  lose 30 p e rcen t of th e ir  v ita m in  C a f te r  p icking an d  du ring  
shipment to  m ark e t. W hen quick-frozen, fresh  lim a beans re ta in  th e ir  v ita m in  
C very well. T h e  p rincipal loss occurs du rin g  th e  b lanch ing  process. L im a 
beans lose a  considerable a m o u n t of v itam in  C durin g  th e  canning  process. 
Freshly p icked lim a beans co n ta in  500 u n its  per ounce an d  are  an  excellent 
antiscorbutic. T h e  m a tu re  bean s co n ta in  on ly  traces of v itam in  C.
The resu lts  of th e  investig a tio n  on frozen peas a re  published  {Amer. Soc.
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Hort. Sci. Proc. 33: 627-633. 1936). A t the  p resen t tim e a second season’s 
w ork  on sp inach  is un d er w ay. R aw  spinach loses considerable am ounts of 
v itam in  C in cooking and  in th e  processes inciden ta l to  freezing and  canning. 
T hus, fresh sp inach  contain ing  400 u n its  per ounce is reduced to  250 a fte r cook­
ing and  to  app ro x im ate ly  100-150 u n its  in the  cooked frozen spinach. The 
v itam in  A of sp inach  is well re ta in ed  a fte r  freezing or canning.
B lu eb err ies . (O reana M erriam  and  C. R . Fellers.) A paper has ju st been 
published  {Food Research 1: 501-512. 1936) on chem ical and  n u tritiv e  studies 
on b lueberries. B o th  V accin ium  corymbosum  and  V . pennsylvanicum  were 
used , as well as several cu ltiv a ted  varie ties. N o m arked  differences in com­
position  or c o n ten t of v itam in s A an d  C were found. Freezing th e  fru it had 
no effect on these  v itam in s . Some of th e  canned  b lueberries showed good re­
ten tio n  of v itam in  C. B lueberries are fa ir an tisco rbu tics. The average vita­
m in  C c o n ten t is from  1 to  2 u n its  per g ram . T he v itam in  A conten t is low, 
e.g., 0.2 in te rn a tio n a l u n it  per gram .
W hen blueberries w ere fed to  norm al young m en no increase in u rinary  acidity 
o r low ering of th e  b lood a lkali reserve occurred . Only traces of benzoic acid 
could be ob ta in ed  from  b lueberries.
W ork is in  progress on m ethods for th e  m an u factu re  of b lueberry  cordial and 
o th er p roducts .
T o m a to e s  a n d  T o m a to  J u ic e  as A n tisco r b u tic s . (W. A. Maclinn, C. 
R . Fellers, and  R . E . B uck.) In  cooperation  w ith  th e  D ep artm en t of Oleri­
cu ltu re , 98 d is tin c t varie ties and  s tra in s  of tom ato es were grown on the campus 
p lo ts. Six fru its  of each  v a r ie ty  were exam ined for ascorbic acid content 
(v itam in  C) b y  th e  chem ical m ethod . E arlie r w ork had shown th a t results 
o b ta ined  b y  th e  2, 6-d ichlorophenolindophenol dye titra tio n  m ethod agreed 
well w ith  th e  resu lts  o b ta ined  b y  th e  s ta n d a rd  guinea pig bioassay. Marked 
v a ria tio n s , from  75 to  250 u n its  per ounce, were observed. Richest of all 
to m a to  s tra in s  tes ted , were new W alth am  F ield S ta tion  crosses and selections. 
M arglobe and  S tone v a rie tie s were good carriers of v itam in  C, bu t Rutgers 
an d  P ritch a rd  were re la tiv e ly  poor. N o losses in v itam in  C occurred during 
sto rage so long as th e  fru its  rem ained  sound  an d  firm . Sim ilarly, degree of 
m a tu r i ty  had  no effect, as p a r tly  green tom ato es con tained  as m uch vitamin 
C as fu lly  ripe fru its .
T om atoes lose 50 p e rcen t or m ore of th e ir  original v itam in  C in the process 
of m an u fac tu re  in to  juice. T he facto rs responsib le for th is loss are being 
s tu d ied  experim entally . Some of th e  resu lts  of th is  investigation  are m press 
in A m er. Soc. Hort. Sci. Proc. 1936.
H o m e C a n n in g  R esea rch . (C. R . Fellers, W. A. M aclinn, and A S. 
Levine.) T he re su lts  of these  in v esta tio n s insofar as pressure-vacuum  relation­
ships in th e  ja r  are concerned have b een  p repared  for publication. However, 
m an y  d a ta  on oven-canning  have  been co llected  an d  w ill be made pub ic in 
bu lle tin  form  during  th e  y ear. On th e  whole, oven canning is a dangerous 
and  unsafe m eth o d  of food p reserv a tio n .
A no ther y e a r’s experience w ith  coopera to rs th ro u g h o u t the  State has dem­
o n s tra te d  th e  u til i ty  and  soundness of th e  new  m eth o d  of processing g ass 
ja rs  w ith  th e  lids firm ly  c lam ped dow n. Less liq u id  is lo st ^ ur' n^ 0 
an d  th e  ap p earance  of co n ten ts  of th e  ja rs  is g reatly  im proved. ere is 
a sav ing  of tim e and  less dan g er of g e ttin g  b u rn ed  w h i l e  clamping ,own , 
w ire ba ils  w hile th e  ja rs  are  still v e ry  h o t. B reakage of jars is not 1" cr® 
by  th e  use of th is  m eth o d . I t  can  be fu lly  recom m ended for use by
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canners.
V ita m in  D In v e s t ig a t io n s . (W m . B . Esselen, J r . an d  C . R . Fellers.) T he 
survey of th e  various m ethods of in co rp o ra tin g  v itam in  D in m ark e t m ilk has 
been continued. N um erous sam ples of irrad ia te d , fortified (cod liver oil), and  
m etabolized (yeast) m ilks have  been  assayed  for th e ir  c o n ten t of v ita m in  D . In  
general, th e  d ealers’ g u aran tees as to  am o u n ts  of th is  v itam in  p resen t per q u a rt  
are in accordance w ith  th e  facts. C onsum ers of v ita m in  D  m ilk in M ass­
achusetts m ay  be reasonab ly  certa in  th a t  th e  m ilk  th e y  p u rchase  a c tu a lly  con­
tains v itam in  D in  th e ra p eu tic  q u an titie s .
A num ber of cod liver oils, p o u ltry  feeds, an d  m iscellaneous food a n d  feed 
products have  been  assayed  for v itam in s A, D , a n d  G . T h ere  is an  increasing  
interest in th e  v itam in  c o n ten t of h u m an  foods an d  an im al feeds.
Bulletin 338 is in  press dealing w ith  th e  s ta b ility  of th e  v itam in s in fru its  
and vegetables su b jec ted  to  sto rage, freezing, d ry ing , a n d  canning. T his 
bulletin collates m uch  sc a tte re d  m ate ra l in  th e  lite ra tu re  an d  brings th e  su b jec t 
up to da te .
N u tritiv e  a n d  T e c h n o lo g ic a l S tu d ie s  on  F ish ery  P ro d u c ts . (C . R
Fellers, J . A. C lague, an d  D . A. B ean .) T he A tlan tic  W hitin g  (M erluecius 
bilinearis), a m arine  fish of g re a t abu n d an ce  in M assach u se tts  w aters, was 
examined chem ically  for food value  and  also w ith  a  view  to  b e tte r  u tiliza ­
tion in new p ro d u c ts . V arious experim en tal packs of canned , sa lted , k ippered  
whiting as well as chow der an d  fish flakes w ere m ade . T he k ippered  (sm oked) 
whiting is a  delicious p ro d u c t w o rth y  of com m ercial exp lo ita tio n . C anned  
chowder an d  flakes w ere also v e ry  good p ro ducts .
The w hiting  flesh possesses h igh n u tr it iv e  value. T h e  livers, w hich co n ta in  
30 to 42 p e rcen t oil, assayed  2700 u n its  of v itam in  A and  200 U .S .P . u n its  of 
vitam in D per g ram . T hese  va lues a re  here rep o rted  for th e  first tim e.
A paper was published  (Trans. A m . F ish . Soc. 65: 342-349. 1935) on th e  
nutritive value  of th e  blue crab  (Callinectes sapidus) an d  of th e  san d  crab  
(.Platyonichus ocellatus). A m eth o d  for th e  successful p reserv a tio n  of th e  blue 
crab by  canning h as been  perfec ted .
F er m en ta tio n  In v e s t ig a t io n s . (C. R . Fellers, V. Jan c ik , an d  A. S. 
Levine.) T he c itro n  fe rm e n ta tio n  s tud ies have  been com pleted  an d  published  
(Jour. Agr. Research 53 (11): 859-867. 1936). T h is p ap er also con ta ins d a ta  
on the chem ical com position  an d  v itam in  A an d  C co n te n t of th e  c itron .
Studies on th e  p reserv a tio n  of th e  red  and  green sw eet peppers an d  m elons 
by m eans of sa ltin g  an d  fe rm en ta tio n  have  been u n d e r w ay  for one season. 
The peppers a re  read ily  p reserved  b y  sto rin g  in  a  15 p e rcen t sa lt  b rine. 
W aterm elons and  c itro n  m elons can  also be preserved  sa tis fac to rily  fo r la te r  
preserve and  pickle m an u fac tu re , b y  e ith e r sa ltin g  or b rin ing . T h is s tu d y  will 
be continued.
A nother season’s w ork  show s th a t  th e  a d d itio n  of 1 p e rcen t dex trose  to  dill 
pickles before fe rm e n ta tio n  accelerates th e  fe rm en ta tio n , insures a  clean, lac tic  
bacterial flora, an d  increases th e  final a c id ity  of th e  cucum ber pickle over th e  
control lo ts.
Dog F oods. (J. B erno tav iez , C. R . Fellers, an d  W . S. R itch ie.) T h e  de­
velopm ent of a  n u tr itio n a lly  com plete canned  dog food has been in itia ted . A 
num ber of sp rin g er span iel pups are being used in feeding experim ents. T he 
possibility of using  dried  b u tte rm ilk  as th e  p rincipal source of p ro te in  in th is  
food is be ing  stu d ied .
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C ru sh ed  F ru its  an d  S yru p s. (K . N ew m an, C. R . Fellers, and  M . J. 
M ack.) T his s tu d y  is concerned w ith  the  use of preserved crushed fru its  such 
as straw berries, pineapple, peaches, e tc ., in frozen desserts. C hocolate syrups 
are also included. These crushed fru its  and  sy rups a re  m ade w ith  varying 
ra tio s  of sucrose and dextrose in an  effort to  determ ine w hether or no t a part 
of th e  sucrose m ay  be replaced w ith  purified corn sugar (dextrose). Very satis­
fa c to ry  crushed fru its , sy rups, ice cream s, and ices have been prepared  using as 
m uch  as 50 p e rcen t dextrose. In  m ost p roducts , how ever, sm aller quantities 
of dextrose are m ore desirable.
C ranberry In v e s t ig a tio n . (C. R . Fellers, J . A. C lague, W m. B. Esselen, 
Jr ., and  A. S. Levine.) C on tinued  w ork has been in progress on cranberry  sauce 
m an u fac tu re , c ran b erry  cordial, and cran b erry  juice. A superior quality  of 
c ran b erry  juice w as m ade b y  grinding th e  raw  cranberries, allowing them  to 
se t for 1 or 2 days, and  pressing in  a  hy d rau lic  press. T o be p a la tab le , the pure 
juice was d ilu ted  w ith  1%  to  2 p a rts  of w a ter and  m ade up  to  a sugar content 
of 15 to  20 percen t. T he b o ttled  juice is read ily  pasteurized  by  heating to 
150° F. for 25 m inutes.
A very  a ttra c tiv e , d istinc tive  cordial was p repared  by  adding to  the fresh- 
pressed juice, pure  alcohol and  sugar. T he op tim um  alcohol content ranged 
from  25 to  40 p e rcen t b y  volum e and  th e  sugar co n ten t from  25 to 35 percent. 
M ateria l is being  collected for a b u lle tin  on th e  su b jec t of c ranberry  products.
C ooperative  c ran b erry  storage investiga tions w ith  Professor C. I. Gunnessof 
th e  R u ra l E ngineering  D e p a rtm en t and  D r. H . J . F ran k lin  of the  Cranberry 
E x p erim en t S ta tio n  a t  E a s t W areham , have  been in  progress since September,
1936. V arious ty p es of sto rage and  sto rage tem p era tu res  were used. This 
d e p a rtm e n t has m ade gas analyses (C 0 2:0 2 ra tio s) on all sam ples. This proj­
e c t will be continued.
T h e  In flu en ce  of Io d in e  a n d  V ita m in  D on  Scurvy in  G uinea Pigs.
(W. B. Esselen, J r . ,  and  C. R . Fellers.) I t  has been th o u g h t b y  certain investi­
g a to rs th a t  m ild scu rv y  m ay  be a p recursor to  certa in  form s of arthritis . For 
som e tim e iodine has been  used clinically  in th e  tre a tm e n t of arthritis. In 
view  of th is  hypothesis, w ork  has been  carried  on to  ascertain  whether or not 
iodine tre a tm e n t is of value  as e ith e r a  cu rative  or a preven tive  of scurvy in 
guinea pigs. Iodine w as ad m in istered  to  gu inea pigs w ith  m ild scurvy, in the 
form s of iodized m ilk  and  kelp . T here  is no ind ica tion  th a t  these iodine supple­
m en ts are  of an y  value  in e ith e r curing  or p reven ting  scu rvy  in guinea pigs. 
T he anim als receiving th e  iodine supp lem en ts lived no longer than  control 
an im als receiving no iodine and  show ed th e  sam e degree of scurvy. Individual 
g row th curves for each guinea pig were m ade. T here  was no evidence that 
th e  an im als receiving iodine lo st w eigh t a t  a  lower ra te  th an  the controls. 
Sim ilarly , th ere  were no differences no ted  a t  au to p sy  am ong th e  various experi­
m en ta l anim als in th e  loca tion  of, or in th e  severity  of th e  scurvy lesions. It 
is concluded th a t  iodine th e ra p y  has no beneficial effect in preventing or curing 
scu rv y  in guinea pigs.
In  b o th  rick e ts  an d  scu rv y  an  en largem en t of th e  leg and costochondral 
jo in ts  occurs. I t  is th o u g h t th a t  th is  condition  in scu rvy  m ay  possibly develop 
as a consequence of a d is tu rb an ce  in th e  norm al v itam in  D and mineral meta­
bolism . An inv estig a tio n  is u n d e r w ay  to  s tu d y  th e  effect of large doses o 
v itam in  D  on th e  en la rg em en t of th e  jo in ts  in sco rb u tic  guinea pigs.
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E ffec t o f  V a r ie ty  a n d  S ta g e  o f G ro w th  o n  V i ta m in  A, C, a n d  D C o n te n t  
of M a ize . (W m . B . Esselen, J r . ,  Benj. Isgu r, an d  C. R . Fellers.) In  th e  
growing m aize p lan t, w hite  d e n t v a rie ties con ta ined  as m uch  v itam in  A as 
yellow d en t. In  th e  m atu re  g ra in  of th e  w h ite  d en t, no v itam in  A was found. 
V itam in C was p rac tica lly  co n stan t for all v a rie ties b u t  decreased  w ith  in ­
creasing m a tu r i ty  of th e  p lan t. V itam in  A increased  as th e  m a tu r i ty  increased .
Green m aize p lan ts  con ta in  ap p ro x im ate ly  2 in te rn a tio n a l u n its  of v itam in  
D per gram , b u t  th is  is rap id ly  lo st on d ry in g  or sto rage.
D E PA R T M E N T  OF H O R T IC U L T U R E  
R. A. V an M eter in  C harge
T in P o ts  for F in ish in g  a n d  S h ip p in g  H ardy P la n ts . (George G raves, 
W altham .) B ehind th is  in v estiga tion  lies th e  desire for a p la n t p ro d u c t of 
nom inal p roduction  cost w hich will be n o t on ly  m ore m erch an tab le  b u t  also 
capable of giving g rea ter cu ltu ra l sa tis fac tio n . B ecause am ple  lite ra tu re  and  
precedent of w est coast nurseries estab lish  th e  feasib ility  of t in  p la n t con ta iners, 
study is being d irec ted  chiefly tow ards th e  m echanical an d  econom ic phases 
involved. F o r th e  m om ent, consideration  is being  lim ited  to  a  t in  co n ta in er 
of suitable size (approx im ate ly  one gallon) for th e  m erchand ising  of roses an d  
small shrubs in full grow th.
Salvaged Cans. A gallon oy ste r pail, o r a  3.6 q u a r t  food can m ay  be converted  
into a su itab le  collapsible grow ing and  sh ipp ing  po t. T h is po t, w hich h as all 
cuts necessary for d ra inage an d  final easy  rem oval of th e  p lan t, can  be m ade 
and coated w ith  a sp h a lt p a in t for a  m axim um  average figure of 9 cents. T h is 
price is based on te s ts  w hich s ta r te d  w ith  d ir ty  cans an d  carried  o u t all op era ­
tions w ith th e  c ru d est of tools, unsk illed  labor, an d  th e  m o st laborious of 
m ethods w hich gave no th o u g h t to  s tra ig h t-lin e  p ro d u c tio n  techn ique. L abor 
was figured a t  50 cents per hour and  10 p e rcen t w as ad d ed  fo r overhead . Sub­
sequent s tu d y  has revealed  th a t  b y  sim plification  of design, e lim ination  of 
hand brush  pa in tin g  or of p a in tin g  a lto g e th e r, an d  som e sem blance of p roduc­
tion layout, th is  ty p e  of co n ta in er could be p roduced  a t  hom e for less th a n  5 
cents. The lim iting  fac to r for large p ro d u c tio n  will be found  to  be th e  do u b tfu l 
source of supp ly  of raw  m ate ria l.
New containers of special design m an u fac tu red  expressly  for th e  purpose 
have no t y e t received th o ro u g h  s tu d y . A t th e  p re sen t i t  does n o t ap p ear th a t  
any adequate  p ro d u c t a t  all su itab le  for th e  purpose can be m an u fac tu red  b y  
local com panies for less th a n  8 cen ts, a lth o u g h  th ere  are  re p o rts  of such  a con­
tainer of w est coast m an u fac tu re  w hich is p riced  m uch  lower.
S tu dy of H ardy O rn a m en ta l M a ter ia l. (George G raves, W alth am .) 
This pro ject to o k  over all h a rd y  species, chiefly of herbaceous p lan ts , a lread y  
growing on th e  W alth am  F ield  S ta tio n  grounds. T h is older m ate ria l has been 
evaluated, re labeled , an d  given c u ltu ra l a tte n tio n . A fter h av ing  lo st 18 so rts 
through d ea th , d iscarded  112 o thers as obsolete or re d u n d an t, and  m ade 634 
accessions, th e  collection a t  th e  y e a r’s end num bered  1340 item s.
All m ate ria l is now cata logued . E v ery  p la n t is cross-indexed on th e  basis 
of (1) Accession n u m b er, (2) N am e, in accordance w ith  th e  in te rn a tio n a l code 
nom enclature, (3) Source and  d a te  of rece ip t, (4) L ocation . O th er d a ta  carried  
have to  do w ith  (1) F ina l disposal, (2) R e la tiv e  garden  va lue , (3) C u ltu ra l 
history and  requ irem en ts , an d  (4) A ccuracy of N om enclature .
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T hus, th e  se tu p  for tes tin g  herbaceous m ateria l is ab o u t com plete. L im ited 
space, p roh ib itive  cost of m ain tenance , and  proxim ity  of th e  A rnold A rboretum , 
p rev en t an d  exclude ind iscrim inate  field w ork  w ith  w ood y p lan ts . W orkw ith  
trees and  sh ru b s m u st be confined a lm ost en tirely  to ind iv idual experim ental 
p ro jects.
A pproxim ately  tw o hun d red  cions of H em erocallis have been assem bled for 
th e  purpose of s tu d y  and  ev a luation  du ring  th e  nex t few seasons. T his study  is 
being  s ta r te d  in th e  hope th a t  o u t of th e  chaos now surrounding th e  garden 
form s of th is  genus will come some few superior selections.
A cu rre n t sam pling  of opinion of p rom inen t ho rticu ltu ris ts , p lan t specialists, 
an d  landscape  p lan te rs , is being m ade to  determ ine, if possible, a basic list of 
w oody p lan ts  for N ew  E ng lan d  parks, gardens, and  roadsides. T his study  has 
th u s  fa r tu rn ed  up  the  following strong  trends: (1) Increasing unpopularity  of 
weeping trees and o th er sim ilar garden m onsters, 12) A greater in terest in native 
p lan ts  (for instance, th ere  are 70 varie ties of Tsuga canadensis in cultivation),
(3) T he growing u n p o p u larity  of garden form s of Chamaecyparis and Thuja,
(4) In ten se  dislike for p lan ts  hav ing  variegated  leaves or yellow foliage, (5) 
Increased  in te res t in w oody p lan ts for ground cover and rock garden, (6) Greater 
apprecia tion  on th e  p a r t of the  p lan te r of th e  bearing  of ecological factors on 
sa tisfac to ry  culture, (7) A growing in te res t in fastig ia te  trees o ther th an  Populus 
nigra italica, and  (8) R ealization  th a t  the  term  “ h a rd y ” as applied to a plant 
is m o st indefinite.
C lon a l A pple In v e s t ig a t io n . (George G raves, W altham .) Anewproject. 
T here  are no resu lts  to  rep o rt as y e t.
T o d a te  E a s t M ailing stocks N o. 1, 2, 4, 5, 9, 12, 13, 15, and 16 have been 
assem bled in an tic ip a tio n  of g e ttin g  investiga tion  under way.
D E PA R T M E N T  OF O LERICULTURE  
G ra n t B. Sn yder  in  C harge
P a ck et Seed  S tu d ie s . (G. B . Snyder and  A. P . T u ttle .)  A large majority 
of hom e gardeners b u y  th e ir  vegetable  seeds from  th e  neighborhood store in 
e ith e r p ack e t or bu lk  lots. I t  has been found th a t  seeds purchased in this 
m an n er freq u en tly  have  a variab le  germ ination  and  are n o t true  to the name 
u n d e r w hich th ey  are sold. In  o rder to  check these factors, s ta te  inspectors 
purchased  som e 150 lo ts from  various sto res in th e  S ta te . These included ten 
of th e  m ore im p o rta n t vegetab les: beans, beets, carro ts, lettuce, onions, pars­
nips, rad ishes, sp inach, squash , and  tu rn ip s .
F ield  n o tes on germ ination  in d ica ted  fa ir v ita lity  in m ost lots. There was 
som e v a ria tio n  in truen ess to  nam e of a  few lo ts. O nly one source, however, 
p roduced  p lan ts  from  ev ery  lo t w hich were defin itely  off type  and variable in 
m a tu r i ty  as well as disease suscep tib ility .
S y s te m a t ic  S tu d ie s  o f T u r n ip s  a n d  R u ta b a g a s .  (G. B. Snyder.) De­
ta iled  p la n t and  ro o t records were tak en  of 15 lo ts (13 varieties) of rutabagas 
an d  15 lo ts (15 varie ties) of tu rn ip s . T h is is a  cooperative project with the 
Federal D ivision  of F ru it  an d  V egetable C rops and  Diseases, and the data 
ob ta in ed  will be used in  th e  com pilation  of a  Federal type  book.
S y s te m a t ic  S tu d ie s  o f V e g e ta b le s . (A. P . T u ttle  and G. B. Snyder.) 
D u rin g  th e  p a s t few years a large n u m b er of im proved and new varieties o
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vegetables have  been offered to  th e  vegetable  grow er. M an y  of these new er 
sorts were p lan ted  in th e  tr ia l p lo ts along w ith  th e  m ore s ta n d a rd  so rts  and 
com paratively ev a lu a ted  for perform ance, q u a lity , and a d a p ta b ility  to  M assa­
chusetts conditions. Some one th o u san d  d ifferent lo ts covering m ore th a n  50 
different k inds of vegetab les were included in th e  tria ls. D e tailed  records were, 
however, tak en  on on ly  le ttu ce , sw eet corn, an d  tom atoes. In  le ttu ce , N ew  
York No. 12 an d  N o. 515 were o u ts tan d in g  in earliness, freedom  from  tip  b u rn , 
and percentage of crop m ark e tab le . In  tom atoes, th e  F ield  S ta tio n  C om et, 
Bonny B est, and  M arglobe gave th e  b es t resu lts  as tre llis  varie ties. In  general 
the hybrid  varie ties of sw eet corn w ere la te r  in  m a tu r ity , of b e tte r  q u a lity , 
and produced a larger ear and  p la n t th a n  th e ir  respec tive  s ta n d a rd  v a rie tie s.
A sparagus In v e s t ig a t io n s . (R o b ert E . Y oung, W alth am .)
Varietal Improvement. T he cu ttin g  records for th e  278 in d iv idual asparagus 
plants ind icate  th a t  th e  p lan ts  th a t  were h igh p roducers in th e  p a s t con tinued  
to be so classed th is  year. Seed collected la s t y ear from  th e  h igh-yie ld ing  p lan ts  
produced a  fine crop of seedlings for tran sp la n tin g  in th e  spring  of 1937.
Asparagus ru s t  was p resen t in th e  p lan tin g  for th e  first tim e th is  year, th u s 
affording an  o p p o rtu n ity  to  e lim inate  from  consideration  as p a ren ta l m a te ria l 
all susceptible p lan ts.
The resu lts  for th e  la s t th ree  y ears ind ica te  th a t  th e  h igh-producing  p lan ts  
give visual ind ica tion  of th e ir  p o ten tia l p roduction , th u s  enab ling  p la n t b reeders 
and growers to  select th e  p roper p lan ts  for seed p roduction  w ith o u t th e  neces­
sity of keeping y ield records.
D a ta  covering certa in  phases of th is  w ork  are being  p rep ared  for p u b lica tion .
Depth o f P lanting  and Height o f Cutting. T here  has been no im p o rta n t change 
during th e  p a s t y ea r in  th is  long-tim e experim ent. T he sha llow -p lan ted  a s­
paragus roo ts rem ain  th e  h ig h est producing  p lo t in  th e  d ep th -o f-p lan tin g  experi­
ment. Shallow  p lan tin g  has n o t reduced  th e  percen tage  of fan cy  asparagus 
produced.
C utting  asparagus w ith  12 inches of green has n o t w eakened th e  p lan ts.
W hen asparagus is cu t w ith  on ly  4 inches of green, th e re  is a  red u ctio n  in b o th  
total yield and  percen tage  of fan cy  asparagus.
In  th is experim ent to  d a te  cu ttin g  th e  asp arag u s w ith  p len ty  of green on th e  
spears, as th e  m a rk e t dem ands, has n o t lessened th e  y ield as m o st grow ers 
believed.
V egetab le  B reed in g  for  Im p ro v e m en t of Q u a lity . (R o b ert E . Y oung, 
W altham .)
W altham Scarlet Shell Bean. Sam ples of th e  new  W alth am  S carle t Shell 
Bean were again  d is tr ib u te d  to  a  large n u m b er of grow ers to  o b ta in  th e ir  re ­
action, and  for com parison w ith  o th er s tra in s  of beans on various ty p es of soil 
and m ethods of cu ltu re . R eplies from  th e  grow ers in d ica te  th a t  th is  shell bean  
has m erit and  a  defin ite  a d v an tag e  over o th e r s tra in s . M a n y  grow ers, h av ing  
used the  sam ples of seed as s tock  seed, now have sufficient seed for all th e ir  
planting. Several lo ts of seed for sale du rin g  1937 were grown b y  those  m er­
chandising th e  new  seed. T he su p p ly , how ever, is still fa r from  sufficient.
W altham B eauty  Pepper. T he resu lts  ob ta in ed  during  1936 w ith  th e  W al­
tham  B eau ty  P ep p e r were a  confirm ation  of those  o b ta ined  in 1935. T he tria ls  
by growers in d ica te  th a t  in  m o st places th e  W alth am  B e au ty  is qu ite  sa tis ­
factory. M an y  grow ers rep o rted  th a t  th e y  received a h igher price for th is  
pepper th a n  th e y  d id  for a n y  o th er v a rie ties largely  grow n. T his is m ain ly  due 
to the  desirab le  shape , m ak ing  a pleasing  m a rk e t package. T hese peppers are
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also th e  p roper shape for stuffing.
A t least four seedsm en are offering a com m ercial su p p ly  of seed for sale in
1937.
T he stock  seed sup p ly  was replenished du ring  th e  y ear by  m ass selection. 
All b reeding w ork on peppers has been tran sferred  to  a W altham  B eau ty  hybrid 
to  e lim inate  one or tw o ob jectionab le  featu res of th e  pepper. T he d a ta  on the 
developm en t an d  proper cu ltu re  of th e  W altham  B e au ty  pepper are being pre­
p a red  for publication .
Lettuce. D uring  th e  p a s t y ear w ork w as s ta r te d  to  produce a New York type 
of lettuce  b e tte r  acclim ated  to  M assachusetts . T h is w ork was in cooperation 
w ith  the  D ivision of F ru it  and  V egetable C rops and Diseases of the  United 
S ta te s  D ep artm en t of A griculture. E x tensive  p lan tings were m ade of some 
th ir ty  s tra in s  and  varie ties of le ttuce , one-th ird  of w hich were hybrid  material 
supplied  by  th e  cooperating  agency. F rom  th is  group approxim ately  fifty 
p lan ts  were selected as hav ing  some prom ise, and  will be grown next year for 
fu rth e r tria l.
T he new selection of B el-M ay le ttuce  for forcing was grown in commercial 
q u a n tity  during  the  y ea r and  judged to  be superior to  the  old strain. To 
fu r th e r  im prove certa in  characters in  th is  le ttu ce , hybrids were m ade between 
i t  and  an  English va rie ty . T he F : generation  was grown during  the  summer, 
and  the  F 2 generation  is now in th e  greenhouse. T he dem and for greenhouse 
le ttu ce  seed rem ains ab o u t the  sam e as las t year.
Tomatoes. S tock of th e  W alth am  Forcing to m a to  was m aintained during 
th e  year. T he dem and for th is  to m a to  from  those m erchandising it  was approxi­
m ate ly  double th a t  of a y ear ago, w hich w ould ind icate  th a t  its  popularity is 
spread ing  rap id ly . G reenhouse tria ls  w ith  th is  an d  o ther greenhouse varieties 
from  o th er sections ind ica te  th a t  th e  W alth am  Forcing will se t fru it under more 
adverse w eather conditions th a n  o th er varie ties. A lthough th is tomato has 
n o t been recom m ended for outside  tre llis  use, m an y  growers found it to be 
en tire ly  sa tis fac to ry  if given p len ty  of fertilizer and  w ater during the growing 
season.
T he hyb rid  to m ato  for trellis use w hich h as been in the  process of develop­
m en t for the  p a s t few years has been perfected  to  th e  stage where samples will 
be offered to  growers du ring  1937.
H utchinson Carrot. T he stock  seed of th e  Field S ta tion  s tra in  of Hutchinson 
ca rro t was m ain ta in ed  and th e  supp ly  replenished. E fforts to improve the 
color and core of th is  carro t are beginning to  show results . The work of hybridi­
zation  of th e  H utch inson  w ith  o th er carro ts  of b e tte r  color and core was under­
tak en  again  th is  season a fte r loss of th e  m ate ria l las t season through rotting. 
T he dem and for th e  F ie ld  S ta tio n  s tra in  of H u tch in so n  carro t increased during 
th e  p a s t year.
W ym a n  Crosby Beet. T he F ield S ta tio n  s tra in  of W ym an Crosby beet was 
fu r th e r  im proved du ring  th e  y ear a lthough  it  has n o t y e t reached the stage 
where i t  m ay  be placed in th e  h an d s of th e  growers. The Field Station strain 
is uniform  in shape and  grows rap id ly , b u t  lacks sufficient uniformity of 
in te rn a l color to  sa tis fy  th e  m ark e t d em an d s for beets.
B lue Hubbard Squash. D u rin g  th e  p a s t season com parisons have been made 
betw een selfed lines of B lue H u b b a rd  squash  and commercial strains and hy­
brids betw een each. T here  is evidence of considerable hybrid vigor in these 
stra in s , th e  h ighest y ield ing  line being a  h y b rid  of tw o selfed lines. Very 
sa tis fac to ry  yields were ob ta in ed  w ith  hy b rid s from  commercial and selfed 
lines. P rogress has been m ade to w ard  ob ta in ing  th e  type of squash the growers 
desire.
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Cucurbita Pepo. C erta in  crosses in Cucurbita Pepo  w ere m ade las t y ear and 
when grown during  1936 ind ica ted  th a t  th e  h a rd  seed ch arac te r is d o m in an t over 
the soft seed charac te r. I t  has n o t been de term ined  w h e th er th is dom inance 
is com plete or p a rtia l, nor th e  genetical segregation . Crosses betw een golden 
s tra ig h t neck and  soft seeded p a ren t give prom ise of p roducing a sum m er 
squash th a t  con ta ins seed of less prom inence in th e  edible stage.
T re ll is  T o m a to  E x p e r im e n ts .  (R o b ert E . Y oung, P au l W . D em psey, 
and H aro ld  A. W ilson, W alth am , and  A lden T u ttle .)  P re lim in ary  s tu d ies in 
m ethods of producing  trellis tom ato es were m ade a t  b o th  W alth am  and 
Am herst. T hese s tud ies ind ica te  th a t  tra in in g  p lan ts  to  a  single stem  produces 
the largest yield. If  th e  p lan ts  a re  tra in ed  to  tw o stem s, as m ost grow ers now 
train  them , th e  use of p o tte d  p lan ts  gives a  s lig h t increase over p lan ts  grown 
in beds. Of considerable influence on th e  to ta l  y ield is th e  am o u n t of m anure  
used on th e  land . T he use of a  fertilizer in  w hich th ree -fo u rth s  of th e  n itrogen  
was in organic form  w as of considerable im p ortance  in increasing  th e  yield.
In  the  p roduction  of f ru it early  in th e  season, tra in in g  p lan ts  to  a  single 
stem and the  use of p o tte d  p lan ts  were th e  tw o m o st im p o rta n t factors. C on­
sidering th e  fac t th a t  th e  price received for f ru it from  th e  firs t four pickings was 
double th a t  received for th e  rem ainder of th e  crop, th e  a m o u n t of fru it p ro ­
duced early  in th e  season has considerable bearing  on th e  financial success of 
the to m ato  crop.
The percentage of th e  various g rades of f ru it  w as n o t m ate ria lly  influenced 
by the  trea tm e n t.
P a sc a l C e le ry  S to ra g e . (R o b ert E . Y oung, W alth am .) T h e  resu lts  ob­
tained  th is y ear agree w ith  those  of th e  p revious experim ent, an d  show th a t  
the loss now occurring  in grow ers’ sto rage p its  m ay  be lessened an d  th e  keeping 
prolonged b y  pack ing  th e  celery ab o u t th ree -fo u rth s as t ig h tly  as is now th e  
practice. A eration , ev ap o ra tio n , and  h e a t loss are g rea tly  increased by  th e  
loose pack.
C u ttin g  off th e  to p s of th e  celery p la n t and  trea tin g  th e  cu t tissue  w ith  
fungicides to  p rev en t ro ttin g  was n o t successful th is  p a s t y ear, p ro b ab ly  due 
to lack of p roper handling  du ring  th e  re-grow ing period.
Lowering th e  h u m id ity  in th e  storage room  b y  th e  use of cold ou tside  a ir 
caused w ilting  of th e  to p  leaves a lthough  i t  d id  n o t g rea tly  affect th e  am o u n t 
of m arketable  celery o b ta ined  from  th e  co m p artm en t.
The resu lts  of a  com parison of large p lan ts  w ith  sm all ones in d ica te  th a t  th e  
larger th e  p lan ts  are, th e  larger th e  m ark e tab le  s ta lk s  are a f te r  sto rage.
D E P A R T M E N T  OF PO M O LO G Y  
R . A. V an M eter  in  C harge
Severe w eath e r du rin g  th e  p a s t y ear again  caused dam age to  fru it crops. 
The w in ter cold w as less severe th a n  for th e  p a s t tw o y ears how ever, and  th ere  
was a good crop of peaches a fte r tw o years of crop fa ilure. Spring  frosts ru ined  
the crop in  a few o rchards in th e  S ta te  n o t favored  w ith  good a ir dra inage, b u t  
no dam age w as done to  th e  s ta tio n  orchards. T he apple crop was ab o u t 25 
percen t larger th a n  th a t  of 1935.
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T h e  I n t e r r e la t io n  of S to c k  a n d  S c io n  in  A p p le s. (J. K . Shaw.) Appli­
cations of m u ria te  of po tash  to  th is  o rchard  were m ade as in th e  previous two 
years. T his y ear th e  potash-fertilized  trees were of d is tin c tly  b e tte r  appearance 
and  m ade b e tte r  grow th th an  those in th e  four rows w ith o u t po tash  fertiliza­
tion . I t  th u s  appears th a t  lack  of po tash  is one of th e  reasons for the  poor 
g row th and  yields of th is o rchard . O ther E xperim en t S ta tion  orchards have 
show n ind ications of po tash  deficiency, b u t  th u s  fa r there  is no proof th a t  this 
condition is a t  all com m on in M assachusetts . T he question  is w orth  investi­
gating . F u rth e r  s tu d y  of th is  o rchard  canno t be m ade as i t  will be removed 
th is  w in ter.
T h e  In f lu e n c e  of V a rio u s  C lo n a l S to c k s  o n  A pp le  V a r ie tie s . (J. K. 
Shaw .) T he foregoing p ro jec t has been revised and  redirected  as a new project 
to  include th e  w ork w ith  M ailing and  o th er clonal stocks.
P ro pagation  experim ents w ith  th e  M ailing and o th er stocks were continued. 
E xposure of scions of these stocks to  am m onia fum es failed to give clear proof 
th a t  th is w as th e  cause of th e  poor s tan d s  of nurse  ro o t g rafts  obtained last year. 
Several th o u san d s of nurse  ro o t g rafts  of th e  M ailing stocks were m ade with 
b e tte r  resu lts  th an  in earlie r years. T h ey  were n o t dug in th e  fall b u t seem to 
have roo ted  well.
On accoun t of ex trem ely  d ry  w eather in th e  sum m er of 1935 the  stand of 
one-year trees budded  on th e  M ailing stocks was very  poor. The trees budded 
in 1934 grew in to  excellent tw o-year trees  and  are available for planting in 
o rchards in th e  S ta te  in a cooperative te s t  of th e  value of the  M ailing stocks.
A com parison of d ifferent w ays of trea tin g  these trees was m ade. Some of 
th e  one-year w hips were cu t b ack  in th e  usual m anner a t  ab o u t 32 inches, some 
were tipped  ab o u t six inches, and  o thers left w ith  no pruning. All were good 
one-year trees from  th ree  to  five feet ta ll. M easurem ents taken  a t  digging 
ind icated  l ittle  difference betw een th e  th ree  lo ts in tru n k  diam eter and the cut­
back  trees m ade only little  less h e igh t grow th th a n  th e  others. Branches on 
th e  u n p runed  trees were well d is tr ib u te d  and  form ed good crotch angles. While 
no recom m endations are m ade, i t  m ay  be th a t  cu ttin g  back  one-year whips in 
th e  n u rse ry  is an  unwise p ractice.
T he South  A m herst o rchard  on M ailing  Stocks suffered again from dry 
w eather and m ade little  grow th. W ith  m ore ra in  in early  sum m er these trees 
m ay  y e t s ta r t  in to  good grow th. T he M c In to sh -W e a lth y  orchard a t the 
S ta tio n  produced heavily . A rep o rt on th e  early  y e a rs ’ behavior was made 
an d  is listed  in th is  report.
T he stool bed  of M ailing sto ck s recovered from  th e  severe cutting  of 1934 
b u t  yielded few roo ted  p lan ts . I t  is p lanned  to  pin down th e  shoots next spring 
and  i t  is expected  th a t  a  good p ro d u c tio n  of roo ted  stocks m ay  be obtained in 
th e  fall.
T re e  C h a r a c te r s  o f F r u i t  V a r ie t ie s .  (J. K . Shaw and  A. P. French.) 
M ost of th e  w ork  on th is  p ro jec t w as done on a  2500-mile tr ip  among the 
nurseries of D elaw are, M ary lan d , V irginia, M ichigan, Ohio, New York, and 
N ew  E n g lan d . T w en ty  nurseries were exam ined for trueness to  name and 
a b o u t 30,000 trees o u t of som e 3,000,000 were found  n o t tru e  to  name. Notes 
were tak e n  on m an y  v arie tie s and  our know ledge of tree  characters considerab y 
en larged . C ertifica tion  w ork con tinued  on th e  sm aller scale of recent years. 
T h is w ork  is done w ith o u t expense to  th e  public . I t  is believed th a t this wor 
du ring  th e  p as t fifteen years h as resu lted  in  a  su b s tan tia l decrease in th e  number 
of m isnam ed trees reaching th e  grow er, b u t  th ere  is room  for fu rther improve­
m en t.
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F u rth e r  a tte m p ts  were m ade to  grow a  n u rse ry  of cherry  varie ties for closer 
study  th a n  is possible in a single sh o rt v is it to  com m ercial nurseries. Success 
with th e  buds se t las t y ear w as again  poor. T he stocks were reb u d d ed  in a 
final a tte m p t to  get a  s ta n d  of trees. O ver fo rty  varie ties are included.
T he G en etic  C o m p o sit io n  of P e a c h e s .  (J. S. B ailey  an d  A. P . F rench .) 
In the  spring  of 1936 E lb e rta  was selfed to  o b ta in  a  larger p opu lation  of selfed 
E lberta  seedlings w hich are to  be used in stu d y in g  th e  linkage betw een  flesh 
toughness and stone adhesion. To s tu d y  th e  fu rth e r inheritance  of g land  ty p e , 
E lberta  was crossed w ith  a  seedling, M -I 18, hav ing  eg landu lar leaves and  w ith  
a seedling, M -J 15, hav ing  w avy  leaves w ith  se rra te  m argins and  globose glands. 
The varie ties M arigold  and  Oriole were selfed to  see if, b y  a  recom bination  of 
characters, seedlings could be o b ta ined  w hich w ould be m ore h a rd y  and 
possess b e tte r  q u a lity  th a n  th e  pa ren ts .
An unsuccessful a tte m p t w as m ade to  s ta r t  th e  seeds of M arigold  an d  Oriole 
on an agar m edium . A dditional p its  of Oriole are being  held  in sto rage an d  
an a tte m p t will be m ade to  germ inate  them  by th e  usual m ethod  of stra tifica tio n .
A m inim um  tem p era tu re  of -15 .5° F. in B lock N  an d  -2 0 ° F . in  B lock M 
on F eb ru ary  20, 1936, killed th e  f ru it  buds on a good m an y  of th e  seedlings 
bu t a few seedlings h a d  som e fru it.
A selfed seedling of Belle, T -C  18, w hich w as m elting  an d  free, when selfed 
gave the  following: 13 to u g h  cling and  46 m elting  free seedlings.
From  T-B  15, a tough  cling seedling, selfed, seven seedlings fru ited  and  all 
were tough cling. F rom  th e  cross T -B  15 x T -C  19, b o th  to u g h  cling, 11 
seedlings fru ited  and  all were to u g h  cling.
Two selfed E a rly  C raw ford seedlings, S-K  29 and  S-K  31, were crossed to  
see if size and  q u a lity  could be im proved . In  1936 tw en ty -e ig h t seedlings from  
this cross fru ited  b u t  n e ith e r ch arac te r was im proved.
C om p arison  of C u lt iv a tio n  an d  Sod in  a B ea r in g  O rchard . (J. K.
Shaw.) No change has been m ade in  th is  p ro jec t, b u t  i t  becom es necessary  to 
remove the  B aldw in trees leaving only th e  M cIn to sh  40 feet a p a r t .  T he B aldw in 
trees have continued to  give reduced yields on m o st of th e  plo ts, th is  being 
a ttrib u ted  to  w in ter in ju ry  th o u g h  no trees have died e ith e r w holly  or in p a r t.  
The two p lo ts hav ing  a com plete fertilizer con tinued  to  show im proved  yields 
in the case of M cIn to sh  as does th e  p lo t receiving n itrogen  and  p o tash . B aldw in 
does n o t show consisten t benefits from  po tash . O bservation  of th e  y ields for 
the p ast 15 years em phasizes th e  fa c t th a t  o th er facto rs th a n  fertilizers have 
potent influence on yields.
C om p arison  o f C lover Sod  a n d  G rass in  a Sod M u lch  O rchard . (J.
K. Shaw.) T his p ro jec t, considered closed, has been revived in a d ifferent form . 
W ith the  cooperation of th e  F o re stry  D e p a rtm en t th is  o rchard  of ab o u t 55 
trees is now being used  to  observe th e  value of saw d u st as a  m ulching m ateria l. 
Five rows of five trees  each were m ulched w ith  saw d u st du rin g  th e  p as t fall 
and early  w in ter. T he rem ain ing  trees are in sod w hich is to rn  up  in th e  spring  
to check th e  g row th  of th e  grass. E nough  saw dust to  check th e  g row th  of grass 
will be used  and  th e  soil conditions and  grow th  and  behav io r of th e  trees will 
be studied.
T ests o f D ifferen t A m o u n ts  o f N itr a te  o f  Sod a. (J. K . Shaw .) In  
1922 a block of 20 B aldw in trees th en  24 years old growing in sod w ere assigned 
for a te s t  of d ifferent am ounts- of n itra te  of soda to  see th e  effect on grow th and
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yield and  m ore especially  on th e  color and  appearance of th e  fru it. T here  were 
six p lo ts of two or th ree  trees each sep ara ted  b y  a  guard  tree . E ach  tree  re­
ceived 10 pounds of superphosphate  and 3 pounds of su lfa te  of po tash . N itrate  
of soda was used on dup lica te  p lo ts a t  th e  ra te s  of 5, 10, and  15 pounds per tree. 
In  1928 as th e  larger am o u n ts  of n itra te  seemed to  increase yields w ith no 
in jurious effects, i t  was increased to 10, 17Yi, and  25 pounds per tree. Be­
ginning in 1932 all fertilizer was o m itted  in th e  heavier bearing  year b u t applied 
as usual in th e  odd years.
W hile th e  trees  are so few th a t  th e  resu lts  m ay  have little  significance, we 
believe th a t  th ey  are suggestive. A su m m ary  of g row th and  yield follows:
A verage to tal
T ru n k  D iam ete r yields per tree.
N itrogen F e r t i l i z a t i o n -----------------------------------------------15 years,
1Q21 Increase to  1-933 bushels
L ig h t.....................................  3 0 .5  1 5 .6  143
M edium ...............................  3 3 .0  2 0 .6  166
H e av y ...... ............................  3 4 .5  2 0 .5  206
T hese figures show increased grow th  as expected from  nitrogen  fertilization 
y e t th e  re la tive  sizes were n early  th e  sam e a t th e  beginning as a t  the  end of the 
te s t. A pp aren tly  yield increases w ith  th e  increase of nitrogen. Again it should 
be no ted  th a t  th e  yields were in th e  sam e o rder as th e  size of the  trees in 1921. 
U n fo rtu n a te ly  no yield records previous to  1921 are available, yet it was 
th o u g h t a t  th a t  tim e th a t  th e  th ree  groups of trees were n early  alike. One of 
th e  h eavy  n itrogen  p lo ts was believed to  be inferior to  th e  rest.
T he m ost im p o rta n t question  is w hether th e  heav ier nitrogen applications 
in jured  th e  trees or fru it. T he color and a ttrac tiv en ess of the  fru it was in some 
years som ew hat b e tte r  w ith  th e  ligh t app lication  b u t  repeated  observations 
ind ica te  th a t  differences were too sm all to  be of im portance. None of the fruit 
was above average, p robab ly  because th e  soil is too shallow  and the  subsoil too 
com pact to  su it th e  Baldw in.
T he trees suffered from  th e  recen t cold w in ters b u t  there  is little  indication 
of m ore in ju ry  on th e  high n itrogen  plo ts. I t  m u st be rem em bered th a t the 
o rchard  has a h eavy  sod, m ostly  bluegrass.
T he s tu d y  of these trees suggests th a t  while liberal n itrogen fertilization may 
have been profitable there  are o th er facto rs th a t  were influential — probably 
soil conditions and  w a te r supp ly , also th e  fa c t th a t  a  com plete fertilizer was 
used. Such h eav y  applications of n itrogen  alone m igh t possibly have given 
different resu lts . W in ter in ju ry  has so w eakened th e  trees th a t  for this and 
o th er reasons i t  is expected th a t  th e  trees will be rem oved and the test termi­
n a ted .
C om p a riso n  of C u lt iv a tio n  a n d  H eavy  M u lch in g  for Apples. (J. K.
Shaw.) T h is p ro jec t has con tin u ed  as before. R esu lts are reported in Bulletin 
328 issued during  th e  year. T he practice  of m ulching w ith  hay or similar 
m ateria ls b ro u g h t in to  th e  o rchard  is increasing  in M assachusetts. In view 
of th e  good resu lts  o b ta ined  an d  especially  i ts  value in preventing  soil erosion 
and  favoring  a m ore uniform  an d  ad eq u a te  w a te r  supply, the  practice is to be 
recom m ended w here th e  cost is n o t too  great.
T h e  E ffects o f F er tilizer  L im ita t io n  on  F ru it  P la n ts . (J. K. Shaw.) 
T his has been continued  w ith  ow n-rooted  trees p lan ted  in 1931, the fertilizer 
app lications being th e  sam e. No rad ical change has been m ade in the fertilizer 
used  since 1889 excep t one change from  gypsum  to  a complete fertilizer. On 
accoun t of lim ited  space these trees can rem ain  for only a very few years more.
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There was a sca tte red  crop in 1936.
Role of L im e an d  P o ta sh  in  F ru it  T ree N u tr it io n . (J. K . Shaw .) No 
work has been carried  on du ring  th e  p a s t tw o years. A considerable a m o u n t 
of data  aw ait s tu d y  and  possible p u b lica tion .
Effect o f P o ta sh  a n d  L im e  on  A p ple  T rees. (J. K . Shaw .) T his has 
continued as in p a s t years. T he p ractice  of cu ttin g  up  th e  sod in th e  spring  
seems to have been a  good one, b u t  som e of th e  trees  especially  those  on th e  
plots w ithou t n itrogen  have suffered from  th e  recen t cold w in ters. T he trees 
fertilized w ith  p o tash  and  phosphoric acid in  add itio n  to  n itrogen  continue to  
produce the  best while those w ith o u t n itrogen  show  inferior yields.
Study of V a r ieties  o f F ru its . (J. K. Shaw  an d  staff.) O bserva tions were 
continued on several hun d red  varie ties of d ifferent deciduous fru its . M ost of 
these are new  or little  know n; am ong th em  m ay  be a few th a t  will p rove  of 
value to M assachuse tts  f ru it growers. W e are try in g  to  single o u t these few.
Apples. T he so-called red  bud  sp o rts con tinue to  excite  in te re s t and  som e 
are gaining in p o p u larity . In  th e  group of Delicious-like apples, R ichared  seem s 
to stand ou t as th e  m ost a ttra c tiv e  in appearance  and  to  be equal in o th er w ays 
to Delicious, S tark ing , M edina, and  O rleans. T he R ed G ravenste in  is rep o rted  
to be favored in th e  m ark e t an d  seems equal in  every  w ay  to  G ravenste in ; i t  
seems to  keep longer w hich m ay  or m ay  n o t be desirable. G olden D elicious 
continues to  be prom ising  as a w in ter apple for d essert use. As w ith  all new 
varieties, th e  grow er m u st learn  how to  grow it. I t  is inclined to  ru sset in our 
humid clim ate an d  so is less a ttra c tiv e  th a n  w hen grown in d ry e r clim ates of 
the west.
Kendall has n o t fru ited  w ith  us y e t b u t  we have seen fru it grown elsewhere 
and its resem blance to  M cIn to sh  is strik ing . T he d o ts of th e  sk in  a re  m ore 
conspicuous, th e  flesh greener an d  i t  will doubtless keep longer. In  q u a lity  i t  
may no t be qu ite  equal to  M cIn to sh  b u t  is v e ry  good. T he tree  ch aracte rs are 
very good. I t  seems to  be m ore prom ising  as a  com m ercial v a r ie ty  th a n  
Macoun.
Among the  several early  red varie ties from  th e  U n ited  S ta tes  D e p a rtm en t of 
Agriculture m entioned in ou r rep o rt for 1933 Nos. 34 and  312 seem  m ost p rom ­
ising; the first being  a little  earlier th a n  Yellow T ra n sp a re n t and  th e  second 
possibly a little  la te r. B o th  are  of good size, a ttra c tiv e , an d  of good q u a lity . 
They ripened from  Ju ly  23 to  A ugust 7 in 1936. N o. 57 ripens w ith  34 an d  is 
promising b u t  p resen t know ledge ind ica tes i t  to  be a  little  inferior for our con­
ditions. None of these varie ties a re  availab le  in th e  m ark e t b u t a re  u n d e r te s t 
in several places an d  have been p ro p ag ated  in our nurseries.
Pears. G orham  continues to  be prom ising a n d  we have several o th e r varie ties 
propagated a t  th e  N ew  Y ork  S ta tio n  som e of w hich m ay  prove of value b u t  
require fu rth er s tu d y .
Plums. M ention  has been m ade of W righ ts E arly  in  p a s t rep o rts . T he one 
tree we have suffered from  w in ter cold and  th e  plum s borne th is  y ea r were sm all. 
But it is h ard ier th a n  B eau ty  and  R ed  Ju n e , com peting  v a rie ties of th e  sam e 
season.
Peaches. W hile th e  peach v a rie ty  o rchard  produced  a crop a fte r  tw o years 
of complete fa ilu re, m an y  of th e  trees have  been in ju red  or killed. Golden 
Jubilee is becom ing a  s ta n d a rd  v a rie ty  an d  H alehaven  prom ises to  replace 
South H aven  and  o th er varie ties of its  season. Oriole is very  p roductive  and 
gains in favor. P ioneer is a  good w hite  peach.
Raspberry. We have  26 num bered  seedlings from  th e  N ew  Y ork E x p erim en t
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S ta tio n  un d er observation , 2 or 3 of w hich have  been nam ed . All are good but 
n a tu ra lly  v ery  few will p rove w orthy  of cu ltivation . N ew burgh, T aylor, Marey, 
an d  L a th am  ripened in th e  order given. T he m osaic disease in Newburgh 
observed for th e  first tim e las t y ear did n o t m ake serious progress. The new 
everbearing  v a rie ty , In d ian  Sum m er, did n o t m atu re  its  fall crop b u t the  early 
crop was fully  equal to  th a t  of S t. Regis (R anere).
Strawberry. F u rth e r  observation  of D orset and F airfax  indicate th a t  they 
are  n o t h eavy  producers w ith  us and  th a t  spacing of th e  p lan ts  is desirable as 
has been recom m ended.
H ow ard Suprem e continued to  be our h eav ies t producing v a rie ty  bu t for 
som e reason it  does n o t seem to  m eet w ith  favor w ith  others, perhaps because 
i t  is an  im perfect v a rie ty  and  does n o t yield as well under o ther conditions.
C atsk ill fru ited  for th e  first tim e and  is prom ising. A berdeen still seems about 
th e  b est la te  varie ty .
F ru it B ud F o rm a tio n  in  th e  S traw b erry . (R . A. Van M eter.) To 
s tu d y  th e  effects of tim e of p lan tin g  on fru it bud  form ation , p lots of 51 plants 
each were se t on April 29, M ay 15, and June  1, 1935. E ach planting was 
rep licated  five tim es. T o elim inate  com plications arising from  a varying stand 
of p lan ts , each p a ren t p lan t was allowed to  form  two runner p lan ts only.
T hese p lo ts were harv ested  in  1936. T here were no significant differences in 
nu m b er of fru its  per p lan t.
T o s tu d y  th e  effects on fru iting  of C 0 2 in th e  soil, one-th ird  of the plants in 
each p lo t were fertilized w ith  tw o ounces of dextrose per p lan t on July 18, 
one-th ird  were fertilized  w ith  one ounce of dextrose and one-half ounce of nitrate 
of soda, an d  one-th ird  were left u n trea te d . B o th  trea tm e n ts  reduced yields 
slightly , on b o th  m other and  run n er p lan ts.
B ud M u ta t io n s . (J. K . Shaw and  W . H . T hies.) These top-worked trees 
of several s tra in s  of W ealthy , G ravenste in , B aldw in, and  S taym an bore a 
sca tte red  crop b u t  n o t enough to  perm it m an y  com parisons. In  some cases, 
th e  supposed bud  sp o rt varied  little , if a t  all, from  th e  usual type of the variety 
b u t th ere  were tw o red s tra in s  of G ravenste in . F u rth e r observations are 
necessary  before a tte m p tin g  to  ev alu ate  these stra ins.
S to ra g e  of A p p le s  U n der V ariou s C o n d itio n s . (0 . C. R oberts cooper­
a tin g  w ith  A gricu ltu ral E ngineering D ep artm en t.)  T his pro ject consists of a 
s tu d y  of th e  keeping q u a lity  of M cIn tosh  apples under varying conditions of 
tem p e ra tu re  and  h u m id ity . T he resu lts ob tained  indicate th a t McIntosh 
apples th a t  are held for a sh o rt period a t  40°-45° F. a fte r harvest before being 
cooled to  32° develop a b e tte r  flavor th a n  apples held a t  32° F. continuously, 
and  also th a t  apples held  u n d e r “ m odified” storage will hold in marketable 
condition  u n til J a n u a ry  first or late r.
T e sts  o f V a riou s Spray M a ter ia ls . (O. C. R oberts, cooperating with 
E ntom ology  and  B o tan y  D ep artm en ts .)  O bservations were made on the 
effects of various fungicides on scab control. D etailed  report of this project 
will be found  un d er rep o rt of E ntom ology  D ep artm en t.
T he re la tive  m erits  of zinc a rsen a te  and  lead arsenate  in the control of 
insect pests were s tud ied  in  cooperation  w ith  E ntom ology D epartm ent. Details
m ay  be found in th e  rep o rt of th a t  D ep artm en t.
E lim in a t io n  of A rsen ic  and  Lead R esid u es from  Apples. (0. C.
R o b erts  and  J. K . Shaw  cooperating  w ith  D ep artm en ts  of Entomology, Agri­
cu ltu ra l Engineering , and  th e  Fertilizer C ontro l Service.) In  this experiment
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M cIntosh and B aldw in trees were grouped so th a t  one group received no lead 
arsenate sp ray  a fte r th e  calyx, an o th e r group received no lead arsenate  sp ray  
after the  first cover, and  so on th ro u g h  all of th e  cover sprays. R ep resen ta tive  
samples were selected from  trees in each group and  analyzed  for lead and 
arsenic residue. T he following tab le  shows th e  resu lts  of th e  analysis on 
M cIntosh. T he analysis on B aldw in has n o t been com pleted.
D ate  of L ast A pplication  of Lead A rsenate
Calyx —  M ay  2 0 .....
1st cover —  M ay  28 
2nd cover —  Ju n e  5. 
3rd cover —  Ju ly  14 
4 th  cover —  Ju ly  30
G rain s per pound of fru it
Lead (Pb)
Arsenic
trioxide
(AS2O3)
.003 00105
.003 0021
.0075 .0051
.015 .0077
.024 .0165
These results are in accord w ith  those  o b ta ined  in p revious te s ts  and ind ica te  
that when lead arsen a te  in th e  form  of sp ray  is applied  as recom m ended in 
the official sp ray  schedule w ith in  e igh t weeks of h a rv est th ere  is a possib ility  of 
the lead and arsenic residue exceeding th e  to lerance of .018 gr. per lb. for lead 
and .01 gr. per lb. for arsenic  triox ide estab lished  b y  th e  U n ited  S ta tes Food 
and D rug A dm in istra tion . P rev ious experim ents have show n conclusively 
that if dust is used in stead  of a sp ray  for th e  3rd and  4 th  cover app lications, the 
residue from  bo th  lead  and  arsenic is confined well w ith in  th e  lim its of tolerance.
The N u tr it io n  of th e  H ig h b u sh  B lu eb erry , E sp ec ia lly  in  R e la tio n  
to Soil R e a ctio n . (J. S. B ailey.) In  O ctober 1936 th e  w ork  on th e  n u tritio n  
of blueberries w as organized as a B ankhead-Jones p ro ject.
The experim ent to  t ry  o u t th e  acid ification  of th e  soil u n d e r field conditions 
started in 1935 was con tinued  du ring  1936. In  th e  B rooks nu rse ry  th e  p lan ts 
growing in th e  soils trea te d  in 1935 w ith  su lfur, w ith  a lum inum  su lfa te , and  w ith  
aluminum chloride all m ade b e tte r  g row th th a n  those  in  th e  u n tre a te d  soil. 
Also the  leaves of th e  p lan ts  in  th e  tre a te d  soils were m uch d a rk er green in 
color. The p lan ts  in th e  soil tre a te d  w ith  alum inum  su lfa te  appeared  th e  best. 
This difference was d is tin c tly  no ticeab le  b y  th e  m iddle of Ju ly .
A similar experim ent was s ta r te d  in a n u rse ry  se t on th e  H arlow  farm  in 1936. 
One plot was left u n trea te d , a n o th e r received a lum inum  su lfa te  a t  th e  ra te  
of 400 pounds per acre, and  a n o th e r  a lum inum  su lfa te  a t  th e  ra te  of 800 
pounds per acre. T hese tre a tm e n ts  were rep lica ted  th ree  tim es. T he pH  
changes in th e  p lo ts were as follows:
P lo t pH  P lo t pH  P lo t pH
Treatm ent N o. ------------------------  N o . ------------------------ N o . ---------------------------------
5/18/36 9 /1 /3 6  5/18/36 9 /1/36 5/18/36 9 /1 /36
U ntreated...................  1 5 .55  5 .2 5  4 5 .6 0  5 .5 0  7 5 .55  5 .30
400 A l2(SO l)3 ........ 2 5 .6 5  5 .3 0  5 5 .7 0  5 .5 0  8 5 .25  5 .20
800 A h (S 0 4 )3 _____ 3 5 .6 0  5 .4 0  6 5 .6 0  5 .3 0  9 5 .2 0  4 .7 0
The pH  of all p lo ts decreased  du ring  th e  season. T he p lan ts  have  show n 
no differences in response to  th e  d ifferential trea tm e n ts .
In the spring of 1936 an  ex p erim en t w as s ta r te d  to  te s t  o u t several m ate ria ls 
as soil acidifiers for b lueberries. T he m ate ria ls  used  w ere su lfur, alum inum  
chloride, a lum inum  su lfa te , citric  acid, hydroch loric  acid, and  phosphoric  acid. 
Lime and u n tre a te d  soil were used  for com parison. T he chem icals were each 
used a t  four d ifferen t ra te s  of app lication . T hree-gallon  glazed earthenw are  
crocks were used to  hold soil and  p lan ts . T en  k ilogram s of trea te d  soil were
84 M ASS. E X P E R IM E N T  ST A T IO N  B U L L E T IN  339
placed in each crock; 5 crocks were used per trea tm e n t. P la n ts  were of the 
v a rie ty  R ubel. T rea tm en ts  were as follows; sulfur 1, 2, 4, 8 gms. per crock; 
a lum inum  chloride, 5, 10, 20, 40 gm s.; alum inum  su lfa te , 7, 14, 28, 55 gms.; 
c itric  acid 62, 125, 250, 500 cc. of m olecular so lu tion  per crock; hydrochloric 
acid 62, 125, 250, 500 cc. of norm al solution; o rthophosphoric  acid (H sP 0 4) 
62, 125, 250, 500 cc. of norm al solu tion; and lime 5, 10, 20, 40 gms. per crock. 
T he following sta te m en ts  are based  on th is y ear’s resu lts  w ith  th e  soil used.
1. H 3P 0 4 gave th e  best grow th of p lan ts  of any  of th e  chemicals tried.
2. A lum inum  su lfa te  and  su lfur were ab o u t equally  effective in producing 
soil ac id ity  and  produced a b o u t equal g row th response, b u t  previous experi­
m en ts show th a t  too m uch  su lfur m ay  in ju re  th e  p lan ts.
3. A lum inum  chloride did n o t increase acid ity  as m uch as alum inum  sulfate 
and  reduced  th e  grow th  of th e  p lan ts .
4. C itric  acid reduced ra th e r th a n  increased acid ity  and reduced the growth 
of p lan ts.
5. HC1 in all concen tra tions was toxic to  th e  p lan ts .
6. L im e in all am oun ts used appeared  to  reduce the  grow th of plants.
D uring  1936 th e  w ork on th e  chlorosis of b lueberry  p lan ts was continued.
Several d ifferent chem icals, some as sp rays and some as soil amendments, 
were applied to  affected bushes. A m m onium  su lfa te  was the  only one of these 
to  w hich th e  p lan ts  show ed a definite  favorable  response. A prelim inary report 
of th is  w ork  will ap p ear in  th e  A n n u a l Report of th e  Am erican Society for Horti­
cultural Science fo r 1936.
B lueberry  C u ltu re . (J. S. B ailey.) In  th e  spring of 1936 an experiment 
was s ta r te d  in cooperation  w ith  D r. F ra n k  Shaw  of th e  D epartm en t of Ento­
m ology to  te s t  th e  effectiveness of honey  bees as pollinators for highbush blue­
berries and also to  observe th e  insects w hich v isit b lueberry  bushes exposed to 
open pollination. A cage 5' x 10' x 10' w as placed over one bush each of the 
varie ties H ard ing  and P ioneer and an o th er over th e  varieties Pioneer and 
G rover. A b ran ch  of each bush  w as covered w ith  cheesecloth to exclude bees. 
A nucleus hive of honey bees was p laced in each  cage. C ounts of the berries set 
gave th e  follow ing:
N um ber of fru its  set
V arie ty  W ith  bees W ithout bees
H a rd in g .........................................................
P io n e er..........................................................
G rover...........................................................  ®
P io n eer..........................................................  82 j* ,
T he se t of f ru it on th e  caged bushes w as as good as th a t  on bushes expos
to  open pollination .
Collections of all insects v isiting  b lueberry  bushes were made a t different 
hours of th e  d ay  from  M ay  21 to  M ay  26. T h e  following table lists those insects 
w hich have  been identified:
B um ble bees
B om bus im patiens 
B om bus perplexus
T o ta l
Solita ry  bees
23 C ohetes 22
45 H alic tu s 20
A ndrena 30
68 72
Honey Bees 
56
56
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The po llination  experim ents w ith  blueberries were con tinued  in 1936. T he 
work was done un d er te n ts  of a s te r  cloth and  po llina tion  w as by  h an d . R esu lts 
for 1936 were as follows:
Selling
V ariety P ercen t Set
D u n fe e ............ ..................... 1 5
S a m .................. ...................... 2 .3
H ard in g ........... ..................  0 8
A dam s.............. .....................2 2 .7
K a th erin e ....... ..................... 4 .5
P ioneer............ ...................... 2 .2
S tan ley ............ .....................21 .0
F I-6 6 ......................................26 .0
V ariety P ercen t Set
W areham ....... .....................  2 .5
C oncord .................................71 .2
R ancocas......... ..................... 2 9 .0
Scam m ell........ ......................3 9 .5
Je rse y ............... ......................60 .9
C a b o t............... ......................40 .2
G rover............ ......................  0 .5
R ubel............... ......................4 0 .8
Crosses
V arie ty  P ercen t Set
R ubel x P io n eer.................. 11 .8
R ubel x C a b o t..................... 16.0
Pioneer x R u b e l.................. 6 .8
Pioneer x C a b o t.................. 9 .2
C abo t x P ioneer.................. 63 .5
C ab o t x R u b e l.....................2 9 .0
P rem ature D rop p in g  of th e  M cIn to sh  A p ple. (Law rence Southw ick.) 
Work on th is p ro jec t w as s ta r te d  in la te  A ugust 1936, w hen six ind iv idual trees 
located in two blocks were chosen for deta iled  s tu d y . In  B lock E tw o trees  in 
each of two p lo ts were selected as rep resen ting  ex trem es in d ropping  p e rcen t­
ages. The average percentage of d rop  du ring  th e  period 1928-1935 w as tak en  
as a basis of com parison an d  th is  varied  from  11 to  34 p ercen t. F rom  300 to  
400 apples on each tree  were num bered  w ith  In d ia  ink  and  calipered. In  each 
case, detailed sp u r and  leaf d a ta  were tak en . F ro m  Sep tem ber 8 to  O ctober 
14 the “ d ro p s” were g a th e red  a t  least once a d ay  an d  p laced in cold sto rage for 
later study . In  B lock P , 1,000 apples, rep resen ting  th e  g rea te r p a r t  of th e  crop 
of one tree, were num bered  as above an d  tag s bearing  iden tica l num bers in each 
case were a tta ch ed  to  th e  respective spurs. Spur an d  leaf d a ta  w ere tak e n  as 
before and th e  d rops handled  in  th e  sam e w ay.
The d a ta  are now being classified for deta iled  corre lation  s tu d ies in an  
attem pt to  ascertain  ju s t  w h a t ind iv idual causal facto rs in itia te  th e  abscission 
process. No conclusions have  been reached  a t  th e  tim e  of th is  w riting .
D E P A R T M E N T  OF PO U L T R Y  H U SB A N D R Y  
J. C. G ra h a m  in  C h arge
B roodiness in  P o u ltry . (F . A. H ays.) A ttem p ts  are still being m ade to  
establish a genetically  non-broody  s tra in  of R hode Is lan d  R eds. T he genera tion  
of birds hatched  in  1935 and  now hav in g  a com plete first-year record  was p ro ­
duced by tw o u n tes ted  m ales m ated  for th e  m o st p a r t  to  aged fem ales th a t  
had not exhibited  broodiness du ring  th e ir  first lay ing  y ea r an d  som e of these 
females had  th ree  com plete years w ith o u t broodiness. O u t of five fam ilies of 
daughters sired b y  one m ale th ere  were tw o fam ilies show ing broodiness. F rom  
this male th ere  was a  to ta l of 34 d au gh ters, tw o of w hich becam e b roody . T he
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second m ale also produced five families of daugh ters, four of w hich exhibited 
broodiness. T he to ta l num ber of daugh ters was 30, and 5 of th is  num ber be­
cam e b roody  in th e  first laying year. In  th e  en tire  flock b red  for egg production 
only 4.73 percen t of the  b irds were broody during  th e  first lay ing year. The 
m ode of a tta c k  appears to  lie in th e  use of aged m ales and  fem ales th a t  have 
been show n by  breeding te s ts  to  lack  the  d o m inan t genes for broodiness.
B re e d in g  P o u l t r y  fo r  E gg P r o d u c t io n .  (F . A. H ay s and  R uby  Sanborn.) 
A num ber of phases of th e  problem  of breeding for high fecundity  have been 
stu d ied  during  th e  p a s t year. T he flock has been co n stan tly  selected for high 
h a tch ab ility . T he h a tch ing  records for 1936 show significant progress. From 
eigh t pedigree ha tches a t  w eekly in te rvals during  M arch and April, a total of 
6,604 eggs se t gave a  m ean  h a tch ab ility  of fertile  eggs of 84.31 percent.
B ody w eight has increased in th e  flock, the  m ean w eight a t  first egg being 
6.2 pounds for a  m ean age of 194 days. Egg size has been significantly increased 
to  a  m ean of 56.3 gram s from  first egg to  Ja n u a ry  first. Broodiness stood at a 
new low figure of 4.73 percen t. M ean annual egg production  for the flock just 
finished was 220.4 eggs. T his m ean is based  on all b irds th a t  survive, without 
culling. M o rta lity  ra te  of pu lle ts in th e  laying houses was greatly  reduced to 
th e  low level of 13.2 percen t for th e  first lay ing year. The production-bred 
flock has also been im proved in chick feathering .
S t a t i s t i c a l  S tu d y  of H e re d i ty  in  R h o d e  I s la n d  R e d s . (F. A. Hays and 
R u b y  Sanborn .) D a ta  have been prepared  and  published as follows: Studies 
on th e  Inh eritan ce  of Persistency, G enetics 21:519-524, 1936; W inter Pause 
in R hode Island  R eds, S ta tio n  Bui. 329, 1936; T im e In terva l Between Eggs 
of R hode Island  R ed Pullets, Jo u r. Agr. Res. 52:633-638; Numbers and 
U nifo rm ity  in E xperim en tal L ots, P ou lt. Sci. 15:235-238, 1936; Inheritance of 
Sexual M a tu rity  in R hode Island  R eds, Proc. Sixth W orld’s Poult. Cong. pp. 
34-38, 1936; H a tch a b ility  as R e la ted  to  Season and H our of Laying (in press).
A G e n e t ic  S tu d y  of R h o d e  I s la n d  R ed  C o lo r. (F. A. Hays.) Two 
lines of exhibition  stock  have been m ain ta ined . One line has been bred for 
plum age color alone and  th e  behav io r of egg p roduction  character has been 
s tud ied . T he o th er line has been b red  for characters affecting egg production 
w ith o u t sacrificing desirable plum age color. N e ith e r line has reached a high 
p roduction  level b u t  some prom ising  fam ilies and  individuals have appeared. 
T he difficulty  in m ak ing  progress in sm all u n its  constan tly  appears.
R a te  o f F e a th e r in g  in  R h o d e  I s la n d  R e d s . (F. A. Hays.) Early- 
feath ered  and  la te -fea the red  lines are being developed on the basis of back 
feathering  a t  e igh t to  nine weeks of age. A fter th ree  generations of breeding 
th e  first line shows ab o u t 50 percen t early  feathered  and the  second line about 
10 percen t early  feathered . T he d a ta  p o in t to  tw o ra th e r definite facts. First, 
th a t  early -fea thered  fem ales can n o t be d istinguished from  late-feathered females 
a t  e ig h t weeks of age. Second, th a t  early  feathering  is recessive and depends 
n o t only upon a sex-linked gene b u t  also on tw o or m ore autosomal genes.
B re e d in g  fo r  L ow  M o r ta l i ty ,  (F . A. H ays.) Two generations of lines 
bred  for h igh and  low m o rta lity  in th e  lay ing  houses have complete records. 
E ach  line has been  selected en tire ly  on m o rta lity  ra te  w ithout regard to egg 
p roduction  characters . L aying-house m o rta lity  in  the  first generation was 
percen t and  44 p e rcen t respectively  for th e  tw o lines. The corresponding rs 
y ear egg p roduction  for th e  su rv ivors was 192 and 230. The second genera ion 
h a tch ed  in  1935 gave a laying-house m o rta lity  of 19 percent and 0 percen
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respectively for th e  high and  low m o rta lity  lines. T he m ean  an n u al egg records 
of the two lines were 209 and  257.
B reeding for  H ig h  a n d  L ow  R e s is ta n c e  to  F ow l P a ra ly sis . (F . A. 
Hays, W . C. S an c tu a ry  and  J. H . V ondell.) T he s tud ies to  d a te  in d ica te  th a t  
different degrees of resistance to fowl paralysis exist. Since th e  m ode of tra n s ­
mission is little  understood , progress has been slow. R ecu rren t w aves of the  
disease are difficult to  explain in stocks of b irds b red  un d er uniform  conditions 
from year to  year. Specific phases of th is  disease are now being investiga ted .
D E PA R T M E N T  OF V E T E R IN A R Y  SCIENCE  
J . B. L e n tz  in  C h arge
P oultry D isease  C o n tro l S erv ice. (H . V an R oekel, K . L . B ullis, O. S. 
Flint, and M . K . C larke.)
1. Pullorum Disease Eradication. D u rin g  th e  1935-36 tes tin g  season a to ta l 
of 255 flocks (including th ree  flocks of p o u ltry  o th er th a n  chickens) rep resen ting  
344,233 sam ples (including 152 from  fowl o th er th an  chickens) was tes ted . T he 
testing results of th e  chicken flocks show ed increases in te s ted  flocks (8), te s ted  
birds (48,535), tes ts  (42,194), and  non-reac ting  flocks (17) over th e  previous 
season. The average percentage of positive te s ts  w as 0.30, w hich is th e  low est 
attained during  th e  six teen-year tes tin g  period. Of th e  to ta l b irds tes ted , 95.6 
percent were in 230 non-reac ting  flocks, a definite increase over th e  percentage 
(89.5) for the  1934-35 season. F u rth e rm o re , am ong th e  315,215 b irds in the  
negative flocks, 90.9 p e rcen t were in th e  100 percen t tes ted  flocks.
The m erit of an n u al tes tin g  is em phasized by  th e  following d a ta  p resen ted  
on 151 flocks w hich w ere tes ted  for th ree  or m ore consecutive years. Am ong 
271,410 blood sam ples collected from  263,400 b ird s only 0.10 p e rcen t gave a 
positive tes t. T he nu m b er of b irds in flocks te s te d  for th ree  or m ore consecutive 
years represented  79.9 p e rcen t of th e  to ta l  b irds tes ted .
The results for th e  1935-36 tes tin g  season show ste ad y  progress in pu llo rum  
disease erad ication . T he d a ta  prove th a t  p o u ltry m en  who follow a conscientious 
testing and d isease-prevention  p rogram  are  able to  m ain ta in  a  pu llo rum  clean 
flock.
2. Pullorum Disease Investigations.
(a) A ntigenicity  S tudies of S . pullorum  S tra ins. T he purpose of th is  inves­
tigation was to  de term ine  w hether or n o t th e  ag g lu tin ativ e  sen sitiv ity  of certa in  
selected stra ins of Salmonella pullorum  could be increased b y  serial passage 
through day-old  chicks. D up lica te  se ts of th ree  stra in s  em ployed in th e  an tigen  
for routine pullorum  disease te s tin g  were selected. D ay-old  chicks w ere inocu­
lated subcutaneously  w ith  v iable fresh an tigen  and  held for a sh o rt observa­
tion period. E ach  lo t of chicks was inocu lated  w ith  an tigens p repared  from  
cultures recovered from  th e  preceding lo t of chicks. T he organism s were 
properly identified a fte r  each  iso lation . A ntigens were p repared  from  th e  
isolated s tra in s  and  te s ted  w ith  know n positive and  negative  sera. A s ta n d a rd  
stock antigen com posed of th e  th ree  s tra in s  w as tes ted  sim ultaneously  w ith  
the same sera. Follow ing th e  serial passage of th e  six s tra in s  of S . pullorum  
through tw elve lo ts of chicks, no change w as no ted  in th e  ag g lu tin a tiv e  sensi­
tiv ity  of th e  stra ins .
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(b) V iab ility  of S . pullorum . V iability  studies, w hich are still in progress, 
have show n th a t  S. pullorum  has rem ained alive in a  d ry  piece of cloth for a 
period of four and  one-half years.
(c) W hole-Blood A gglutination  T est. D uring  th e  past year investigations 
concerning th e  whole-blood te s t have been continued in order to  improve its 
efficiency. A change in th e  technique consisting of m ore accurate  m easurements 
of whole blood and  an tigen  was tried . L im ited  d a ta  suggest th a t  the  efficiency 
of the  whole-blood te s t is increased when a  serological p ipette  is used to measure 
definite, co n stan t qu an titie s  of whole blood and  antigen.
(d) M altose-F erm enting  S. pullorum  S tra ins. D uring  th e  p ast six years S. 
pullorum  s tra in s  w hich were re ta ined  as stock  cu ltu res have been observed to 
acquire th e  p ro p erty  to  a tta c k  m altose. T he behavior of these and o ther strains 
tow ard  m altose has been stud ied . I t  was found th a t  stra in s  which possessed a 
po ten tia l tendency  to  fe rm en t m altose could be identified b y  cultivating  them 
in a  m altose-peptone solu tion  for a period of tim e. Some stra ins acquired this 
p ro p e rty  m uch sooner th a n  o thers. S tra ins undergoing a change in behavior 
tow ard  m altose w ould exh ib it red and w hite colonies when p lated  on a modified 
E ndo 's m edium  (m altose su b s titu ted  for lactose). Am ong twelve maltose- 
ferm enting  stra in s  stud ied , only one failed to  show w hite colonies on this 
m edium , suggesting th a t  com plete conversion had occurred. S trains th a t pro­
duced b o th  m altose-ferm enting  and non-m altose-ferm enting  colonies exhibited 
only non-m altose-ferm enting  colonies a fte r  being sub jected  to  anim al passage. 
An a p p aren t pure m altose-ferm enting s tra in  did n o t lose th is p roperty  when 
sub jected  to anim al passage.
(e) Pullorum  Disease in T urkeys. Pullorum  disease was encountered in two 
tu rk ey  flocks during  th e  p as t year.
F lock 1. Two consignm ents of poults were received from  th is flock. The 
clinical h isto ry  which was reported  for th e  first consignm ent and the lesions 
observed were suggestive of pullorum  disease. A 25 percent m ortality  was 
experienced during  th e  first nine days a fte r hatch ing . A second consignment, 
received approxim ately  a m o n th  la te r, represen ted  poults th a t  were hatched 
on a la te r da te . T he poults were approx im ate ly  five weeks of age and greatly 
s tu n ted . T he sera of five poults were tes ted  w ith  pullorum  antigen in three 
d ilu tions (1:25, 1:50, 1:100). T hree  sera produced no agglutination , bu t two 
com pletely ag g lu tinated  th e  an tigen  in all th ree  dilutions. S. pullorum  was 
iso lated  from  one of th e  five poults and th e  serum  of th is  b ird  was also positive. 
Incom plete evidence suggests th a t  th e  infection m igh t have originated in a 
custom  ha tch ery . W hen th e  surv ivors of th e  o u tb reak  were approxim ately six 
m on ths old th e ir  sera were tes ted  w ith  pullorum  antigen. Among 118 birds 
tes ted  28.81 percen t exhibited  reactions w hich varied in degree with a maximum 
titre  of 1:320. T hrough  th e  cooperation  of th e  flock owner i t  w as m ade possible 
to  exam ine bacteriologically  some of th e  reac ting  b irds which had been dressed 
for th e  holiday trad e . C ultu res were tak en  from  eigh t b irds and S. pullorum 
was iso lated  from  th ree . T he ag g lu tination  titre s  of th e  th ree  birds were 1 :20, 
1:40, and  1:320. A program  is in progress to  erad icate  pullorum  infection 
from  th is  flock th rough  short-in te rv a l testing .
F lock 2. Pullorum  disease was diagnosed in  two-weeks-old poults which 
suffered approxim ately  a  33 percen t m o rta lity . T he h isto ry  of the consign­
m en t revealed th a t  losses were confined to  a group of 200 poults which had been 
received from  a  m id-w estern s ta te . T he balance (1,800) of the flock did not 
ap p ear to  be infected.
3. Disease Studies in  W ild  A n im a ls . D uring  th e  p a s t year the collection of 
norm al and  diseased specim ens of wildlife has increased. Specimens of ruffed
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grouse and Chinese ring-neck pheasan ts , w hich were being reared  in c ap tiv ity  
by the P o u ltry  D e p a rtm en t, revealed  th a t  th e  cause of th e  m o rta lity  am ong 
the form er was a p p a re n tly  of a m anageria l n a tu re . T he m a jo rity  of th e  losses 
in ruffed grouse occurred  w ith in  th e  first tw o weeks of age.
Para typhoid  infection  was en coun tered  in a young  p h e asan t flock on one of 
the S ta te  game farm s. A pprox im ately  tw o m o n th s a fte r  th e  o u tb reak , th e  sera 
of the survivals were tes ted  w ith  an  an tigen  p rep ared  from  th e  p a ra ty p h o id  
organism and  no reac to rs w ere d e tec ted . To d a te , no fu r th e r  signs of th is 
disease have been observed in  th e  flock.
4. Diagnostic Service. T he nu m b er of cases diagnosed was 497, personal 
delivery of specim ens being m ade 279 tim es. T he classification of 2,087 
specimens follows: —  1,721 chickens, 143 tu rk ey s , 49 pheasan ts , 26 ruffed 
grouse, 15 swine, 4 fecal sam ples, 4 m u sk ra ts , 4 ra b b its , 3 foxes, 2 each  of feed, 
pigeons, skunks, and  one each of b ee t pulp , budgerigar, bovine, canine, cow ’s 
liver, deer, goa t, goose, horse blood, raccoon, r a t ,  an d  tissue. T he diseases 
encountered m ost freq u en tly  were coccidiosis, pu llo rum  disease, neoplasm s, 
"avian p a ra ly s is ,”  p a rasitism , ‘‘epidem ic trem o r,” an d  k id n ey  d isorders. So- 
called ‘‘crazy chicks,”  w hich h ad  n o t been observed in  th e  p revious tw o years, 
were noted  in 10 cases. A vian tubercu losis an d  fowl ty p h o id  were n o t observed. 
Fowl cholera w as de tected  on tw o prem ises on one of w hich it  h ad  been d iag­
nosed the  previous y ear. P a ra ty p h o id  infection  in chickens was encoun tered  
once in pigeons an d  tw ice in  tu rk ey s . Tw o cases of pu llo rum  disease in tu rk ey s  
were noted.
Two diseases am ong tu rk ey s  n o t p rev iously  observed b y  th is  lab o ra to ry  
were encountered  du rin g  th e  p a s t year. T he one w as ‘‘u lce rativ e  e n te r it is ,” 
which appeared  sim ilar to  th a t  observed in grouse an d  quail. T h is diagnosis 
was confirmed th ro u g h  th e  courtesy  of D o cto r J . E . Shillinger and  his co­
workers, B ureau  of B iological Survey , U n ited  S ta tes  D e p a rtm en t of A gricu ltu re, 
Washington, D . C. T he o th er disease w as caused b y  an  organism  w hich re­
sembles Erysipelothrix rhusiopathiae, causative  a g en t of sw ine erysipelas.
5. Flock M ortality  Studies. D u rin g  th e  p a s t year, m o rta lity  stud ies were 
continued in one flock and  s ta r te d  in an o th er. F lock A —  from  765 pu lle ts 
placed in  th e  lay ing  houses in S ep tem ber 1935, 47 b irds were su b m itte d  for 
necropsy during  th e  lay ing  year. T hese  47 b ird s rep resen ted  40 p e rcen t of th e  
total m orta lity . T he d istu rb an ces d iagnosed m o st freq u en tly  w ere rep ro d u c tiv e  
disorders 15, n ephritis  and visceral gou t 8, neoplasm s 5, and  leukem ia 4. F lock 
B — since th is flock has n o t com pleted its  lay ing year, th e  resu lts  are incom ­
plete and will be rep o rted  a t  a  fu tu re  tim e.
6. “Epidem ic Trem or” in  Chicks. D u rin g  th e  p a s t y ear chicks were re­
ceived from  29 affected flocks in som e of w hich m orta lities  were rep o rted  to  be 
greater th a n  in ou tb reak s observed previously . In  som e cases, m axim um  losses 
amounted to  50 p e rcen t of th e  chick flock.
From 14 pu lle ts w hich were su rv iva ls of n a tu ra lly  infected  chicks received 
in the spring of 1935, a  to ta l  of 239 chicks were h a tch ed . T he m a jo rity  of chicks 
were held for observation  u p  to  six weeks of age or longer. N one of th e  chicks 
exhibited th e  sy m p to m  com plex observed in ‘‘epidem ic trem o r,” a lthough  a 
few of the  b irds, as th e y  becam e m ore m atu re , developed an  eye condition  w hich 
has also been observed in  n a tu ra lly  in fected  b irds. T he gross pathological 
changes consisted of an  a p p a re n t en largem en t of th e  eyeball, degenerative  
changes in  th e  lens (m arked degree of o p acity ), and  a seem ingly fixed pupil. 
Some birds app eared  to  be to ta lly  b lind . H a tch in g  experim ents are being  re­
peated w ith  a  group  of pu lle ts o b ta ined  as chicks in 1936.
A ttem pts to  tra n sm it th e  disease artificially  have  been successful. T he
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various aspects of th e  disease are now being investigated , and th e  results will 
be reported  in g reater deta il elsewhere.
7. Farm  Department Bang Disease. T he lab o ra to ry  cooperated by  testing, 
w ith  th e  s tan d ard  tu b e  agg lu tination  m ethod, 758 blood sam ples from  cattle and 
101 blood sam ples from  pigs. U pon th e  basis of several y ears’ testing  work and 
a requ ired  final qualifying te s t by  th e  official lab o ra to ry , th e  college herd re­
ceived a B ang A bortion D isease-Free A ccredited H erd  certificate from the 
M assachusetts D ivision of L ive S tock D isease C ontrol in N ovem ber, 1936.
O b serv a tio n s an d  E x p er im en ts w ith  N e u r o ly m p h o m a to s is  and the 
L e u k o tic  D isea ses. (C. S. G ibbs.) A rep o rt is in th e  process of publication 
as B ulle tin  337.
W ALTHAM  FIELD ST A T IO N  
(W a lth a m , M a ssa c h u se tts )
R ay M . K oon , in  C harge
F o r reports on approved  p ro jects conducted  a t  th is  s ta tio n , in addition to 
those listed  under th is caption , see reports of th e  D ep artm en ts  of Botany, 
E ntom ology, F loricu ltu re, H o rticu ltu re , and  O lericulture.
C o n su lta t io n  an d  In fo r m a tio n  S erv ice. Along w ith  its function as a 
research u n it of th e  College, the  F ield S ta tion  has continued to  expand its service 
as an  in form ation  center. C om m ercial growers and  am ateu r gardeners are 
finding th is  service of increasing value as evidenced b y  m ore th an  3,600 tele­
phone calls and  3,800 v isito rs seeking help  during  1936. In  addition, 807 came 
to a tte n d  m eetings of th ir ty  garden clubs w hich were held a t  the  Field Station. 
T he B oston  M ark et G ardeners Association, th e  B oston B ranch of the National 
G ardeners A ssociation, the  N a tional Shade Tree Conference, and the Massa­
chuse tts  A ssociation of G reenkeepers, held w ell-a ttended m eetings here in 
w hich m em bers of the  F ield S ta tio n  staff p a rtic ipa ted .
P au l W . D em psey was appoin ted  to relieve the  research  m en of the burden 
of some of th is  growing a c tiv ity  b u t  has only been able to take care of the 
increase. A t th e  req u est of various o rganizations he has given 124 talks on 
th e  w ork of th e  Field S ta tio n  and on general h o rticu ltu ra l subjects during the 
year.
T he ornam en ta l disp lay  and  te s t  gardens a ttra c te d  3,500 visitors from June 
1 to  Septem ber 1. Increasing  num bers of b o th  comm ercial and am ateur gar­
deners are v isiting  these gardens several tim es during  the  season to observe the 
behav io r of new in tro d u c tio n s as com pared w ith  some of the  older standard 
varie ties.
F ield  D ay . T he E ig h teen th  A nnual F ie ld  D ay  was held on August 5 with 
an  a tten d an ce  of 1,200. T he num ber of vegetable contests held a t this time 
is gradually  being increased w ith  th e  hope of m aking th em  an im portant par 
of th e  F ield D ay  program . T he following contests were held th is year: Celery, 
B unched C arro t, Pepper, Trellis T om ato , and B unched Beet. Next year 
Sum m er Squash will be added. T he q u a lity  of the  vegetables exhibited at 
these contests is second to  none.
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Soil T e s t in g  S e rv ice . (R o b ert E . Y oung, H aro ld  E . W hite , an d  P au l W . 
Dempsey.) T he to ta l  nu m b er of sam ples of soil su b m itted  for te s tin g  was 
almost double th a t  of la s t year. W ith  th e  b e tte r  u n d erstan d in g  of th e  im por­
tance of th e  m inor e lem ents, an  increasing  nu m b er of com m ercial growers are 
requesting th a t  in ad d itio n  to  th e  regu lar te s ts  for acid ity , n itrogen , an d  phos­
phorus, fu rth e r d e te rm in a tio n s be m ade for po tassium , calcium , m agnesium , 
aluminum, m anganese, and  o th er e lem ents.
Sum m ary  o f Soil Tests
G reenhouse:
F low er.........................................................................................  462
V egetab le .................................................................................... 239
M ark et G ard en ers...........................................................................  450
M iscellaneous*................................................................................... 1,553
T o ta l soils..................................................................................  2,704
T o ta l d e te rm in a tio n s ............................................................  8,975
^Includes am a te u r  gardeners, golf courses, landscape gardeners, M etro p o litan  D is tr ic t C om ­
mission, and  W .P .A . engineers.
V egetable V a r iety  T r ia ls . (Pau l W . D em psey.) T he sw eet corn v a rie ty  
test again included a  n u m b er of th e  new  h y b rid  varie ties to g e th e r w ith  m ost of 
the old and new s ta n d a rd  varie ties. On accoun t of th e  absence of S te w a rt’s 
Disease, i t  was im possible to  o b ta in  resistance  records. T he h y b rid  varie ties 
are being ad o p ted  ra th e r  slowly by  corn growers in th is  S ta te . W ith  th e  in tro ­
duction of earlier m atu rin g  h y b rid  varie ties, our grow ers will u n d o u b ted ly  
become m ore in te res ted .
Outdoor tom ato es have  alw ays been  an  im p o rta n t crop in our m ark e t gardens. 
During th e  p as t five y ears th e  m eth o d  of growing th e  g rea ter p ro portion  of th is 
crop has changed from  fla t cu ltu re  to  trellis cu ltu re. N o change in  th e  cu ltu ra l 
methods of grow ing a vegetab le  crop in th is  S ta te  has ta k e n  p lace so qu ick ly  or 
with so m uch sa tis fac tio n  to  grow er, seller, an d  consum er. B ecause of th is  
change, we are co n cen tra tin g  our v a r ie ty  tr ia ls  on s tra in s  w hich m ay  be of 
value for grow ing b y  th e  trellis m ethod . O ur own developm ent, th e  Field 
Station C om et (W altham  Forcing  T o m ato ) has been o u ts ta n d in g  in these  tria ls 
for several years (see D e p a rtm en t of O lericulture, \  egetab le  B reeding for Im ­
provement of Q uality .)
The P la n t  H o u se . (P au l W . D em psey .) In te re s t  in th e  tw o p la n t houses 
at the Field S ta tio n  and in th e  p lan s availab le  for d is tr ib u tio n  has been m ain ­
tained a t  ab o u t th e  sam e level du rin g  th e  p as t few years. Fuel costs for o p e ra t­
ing the houses du rin g  th e  p a s t th ree  severe w in ters have rem ained  close to  th e  
original e stim a te  of $75.00 for each house.
E lectric ity  as a S o u rce  o f H ea t in  th e  H o tb ed  a n d  P ro p a g a tin g  B en ch .
(Paul W. D em psey .) V ery  little  in te re s t in  e lectrical h e a t has been  evidenced 
by e ither com m ercial or a m a teu r  grow ers. C u rre n t costs are h igh  th ro u g h o u t 
this S ta te .
In terest in  an  electrical soil sterilizer is increasing  as growers of annual and 
perennial p lan ts  have  suffered considerable loss from  soil organism s. The 
rural developm en t rep resen ta tiv e  of th e  local pow er com pany  has recen tly  
designed a sim ple sterilizer, one of w hich he has p laced a t  th e  F ield  S ta tio n  for
trial.
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317 B lueberry  C u ltu re  in M assachuse tts . Jo h n  S. B ailey and H enry J. 
F ran k lin . 20 pp. illus. F eb ru a ry  1935, R evised  M ay 1936.
327 A nnual R ep o rt for th e  Fiscal Y ear E nd ing  N ovem ber 30, 1935. 84 pp. 
F e b ru a ry  1936.
T h e  m ain  purpose of th is  rep o rt is to  provide an  oppo rtu n ity  for presenting in published 
form , recen t resu lts  from  experim en ta tion  in  fields or on pro jects w here progress has not 
been such as to  ju s tify  the  general and  definite conclusions necessary to  m eet the  require- 
m ents of bulletin  or journal.
328 H eavy  M ulching in  B earing  A pple O rchards. J . K . Shaw and L. South- 
wick. 15 pp. illus. M arch 1936.
M cIn to sh  and W ealth y  app le  trees were observed during  a  fifteen-year period under a 
com parison ot heavy  m ulch and cu ltiva tion  w ith  a  cover crop. No additional fertilizer 
was used on th e  m ulched plo ts; th e  cu ltiv a ted  plots received n itra te  of soda a t  the rate of 
300 pounds per acre during  th e  last six years only.
The moisture content of the surface layer of soil differed little except during dry periods 
when it was higher under the mulch. Soil temperature during the growing season differed 
little except during warm periods when it was a little lower under the mulch. After the 
first three years the soil nitrates were much higher under the mulch, but did not produce 
excessive growth of trees.
Growth and yield of trees was greater under the mulch system than under cultivation. 
Fruit on the mulched trees matured a little later, but no marked differences in color or 
quality were observed.
T his w ork suggests th a t  heavy m ulching is a  sa tisfac to ry  system  of orchard management. 
T h e  chief ob jection  is cost.
329 W inter Pause  in  R hode Island  R eds. F . A. H ays. 11 pp. illus. March
1936.
T h e  b irds studied  w ere hatched  betw een M arch  4 and  A pril 23, and  those hatched in 
M arch  showed a som ew hat higher incidence of pause th a n  th e  ones hatched in April. 
T here seem ed to  be no re la tion  betw een w in te r pause and  age a t first egg, weight at first 
egg, m ean body w eight to M arch  1, lay ing-house m o rta lity , or hatchab ility . Short intervals 
betw een eggs of a  c lu tch  during  th e  w in te r m onths, large w in te r clu tch  size, the ability to 
lay  large num bers of eggs over a  long period before pausing  —  all had  a  tendency to shorten 
the  w in te r pause. T here was no evidence for looking upon w in te r pause as a recuperative 
period to  be followed b y  increased egg production .
W in ter pause caused b irds to  lose an  average of ab o u t 37 days in the  w inter production 
period and very  significantly  reduced w in te r egg production .
330 T he B ulbous Iris  and  I ts  O utdoor C u ltu re  in M assachusetts . Frank A. 
W augh. 15 pp. illus. April 1936.
A lthough bulbous irises are  am ong th e  m ost beau tifu l and  ad ap tab le  groups of flowering 
p lants , th e  belief th a t th e y  are  n o t h a rd y  for th is  la titu d e  has hindered the ir general intro­
duction. H ow ever, in grow ing these irises o u t of doors over a  period of th irty  years, we have 
never had  a single convincing case of loss from  w in te r freezing, and they  are apparently 
qu ite  as  w in te r-hardy  as  D arw in  tu lip s  or tiger lilies. A large num ber of varieties are listed 
w ith  no tes on color, size, d a te  of bloom , and  g enera l des irab ility . M ethods of culture are 
ou tlined , and  recom m endations m ade of th e  varie ties  m ost su itab le  for beginners.
331 T he D evelopm ent of th e  T estes a n d  Scrotum  of th e  R am , Bull, and Boar. 
R alph  W. Phillips and  F rederick  N . Andrews. 16 pp. illus. April 1936.
A know ledge of th e  norm al course of developm ent of th e  te stes  and scrotum  is necessary 
as a  basis  for th e  m anagem ent an d  feeding of young  developing males.
In  th e  s tud ie s  here reported  developm ent of th e  germ inal epithelium  of the testes was 
first no ted  a t  th e  age of 84 days  in th e  ram  and  boar, and  142 days in  the  bull, and sper­
m atozoa first appeared  a t  th e  age of 147 days  in  th e  ram  and  boar and 224 days in the bull.
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T he tun ica  d arto s  m uscle first show ed m arked  reac tion  to  te m p era tu re  changes a t  63 to  
84 days in th e  ram  an d  105 d ay s  in  th e  boar, w hile resu lts  w ith  th e  bull w ere variable . W ith  
boars, a low plane of n u tr i tio n  resu lted  in  a  considerab le re ta rd a tio n  of th e  developm ent 
of the testes and  also  of th e  tu n ic a  d a r to s  muscle.
T he evidence p resen ted  seem s to  indicate  th a t th e  tu n ic a  d a r to s  m uscle is dependen t 
upon a  te sticu lar horm one for th e  deve lopm ent and  m a in tenance  of its  sen s itiv ity  to  te m ­
perature changes.
332 The C ran b erry  In d u s try  in M assachuse tts . C. D . Stevens, H . J . F rank lin , 
C. I. Gunness, and  V. C. Peterson. 36 pp. illus. Ju n e  1936.
As cranberries are  a  perishab le p roduct w ith  a ra th e r  brief m ark e tin g  season, it is im ­
p o rta n t th a t  those  w ho grow an d  m arke t them  shou ld  have reliab le  es tim ates  of th e  size 
of the  crop  if i t  is to  be sold to  th e  best ad v an tag e . Such es tim ates  a re  essen tial to  the  
developm ent of sound  adv e rtis in g  and  price policies. T o  p rov ide an  ad e q u a te  basis for 
estim ating  the  crop, special su rveys of acreage, m anagem en t, an d  p roduction , an d  of 
disposal of the  fru it m ust be m ade from  tim e to  tim e, for it  has been found th a t  census 
data  and assessors’ rep o rts  do n o t fu rn ish  a d e q u a te  in to rm ation . T h e  present su rvey , 
made in  1934, is com pared  w ith  th e  last previous su rvey  (1924), im p o rta n t changes in the  
industry  being noted . T he s ta tis tic a l m ateria l is p resen ted  ra th e r  tu lly  in  ta b u la r  form , 
and is freely il lu s tra ted  w ith  charts .
333 A Study  in Soil N itrogen . F . W . M orse. 20 pp. Ju ly  1936.
For tw elve years, con tinuous production  of nonlegum inous crops has been com pared  
w ith th e  a lte rn a tio n  of a  legum e w ith  a  nonlegum e crop , and  con tinuous absence of n itrogen  
fertilizers, w ith  th e  a lte rn a tio n  of app lied  n itrogen  w ith  residual n itrogen. A nalyses of th e  
soils showed no evidence of accum ula tion  of n itrogen  resu lting  from  th e  app lica tion  of n itro ­
gen fertilizers or from  th e  grow th  of legum e crops; nor an y  dep letion  of soil n itrogen  re ­
sulting from  con tinuous p roduction  of nonlegum inous crops. O n plo ts w hich had  received 
no n itrogen  fertilizers for fo rty  years, and  w here no legum es had  been grow n, th e  soil 
appeared capab le  of supp ly ing  to  nonlegum e crops grow ing during  th e  sum m er m on ths  an  
average of 40 pounds per acre of n itrogen , w ith  no m easurab le  depletion . G rasses and 
spring grains seem ed unab le  to  secure as la rge  an  am oun t of n itrogen  from  th e  soil w ith o u t 
nitrogen fertilizers.
Results o b ta ined  w ith  th e  legum e crops are  in  accord w ith  th e  accep ted  fac ts  ab o u t th e  
synthesis of n itrogen  from  th e  a ir  b y  sym bio tic  b ac te ria  in  th e  soil. R esults w ith  th e  non ­
legume crops a re  stro n g ly  ind ica tive  of th e  presence in th e  soil of nonsym bio tic  m icro­
organism s w hich  are  add ing  to  th e  sup p ly  of n itrogen  th a t  is ava ilab le  for such  crops.
334 Dried Blood as a Source of P ro te in  for D a iry  Cows. J . G. A rchibald . 
7 pp. O ctober 1936.
D ried blood has been com pared , as regards its  su ita b ility  for da iry  cows, w ith  a  m ix tu re  
of soybean meal and  co ttonseed  m eal. F rom  th e  s tan d p o in t of p a la tab ility  an d  th e  absence of 
any  unfavorab le effects on th e  an im als, it  seem s ev iden t th a t  dried  blood can  be safely used as 
a  com ponent of grain  m ixtures fed to  da iry  cows to  th e  ex ten t of a t  leas t 10 percen t of th e  
mixture. In  view  of ou r general know ledge of th e  p ro te in  requ irem en ts  of m ilking cows 
and the  fac t th a t  th e re  w as n o t a  significant difference in m ilk p roduction  on th e  tw o ra tio n s  
it seems reasonab le to  conclude th a t  th e  blood w as a sa tisfac to ry  source of p ro te in  as a  
su b stitu te  for a  m ix tu re  of soybean m eal and  co ttonseed  m eal.
335 Some F ac to rs  Affecting th e  P roperties of W hipping C ream  and  th e  Q uality  
of the  F in ished P ro d u c t. W . S. M ueller, M . J. M ack, and H . G. L in d ­
quist. 24 pp. illus. N ovem ber 1936.
A m echanical w hipper of co n s ta n t speed w as used in  all th e se  s tud ies, and  o th e r conditions 
were carefully  contro lled  so th a t  a c cu ra te  com parisons are  possible. Som e of th e  fac to rs  
studied w ere found to  have li ttle  or no effect on w hipp ing  ab ility  and q u a lity  of th e  w hipped 
cream  —  tim e and  m ethod  of s tan d a rd iza tio n  using e ith e r w hole or sk im  m ilk ; ag ing  for 
more th a n  24 hours; v a ria tio n  in  p asteu riza tion  te m p era tu re  from  145 to  165 F .; hom o­
genization; delayed cooling a fte r  p as teu riza tion ; increase in  serum  solids to  11 p ercen t by 
the use of skim  m ilk pow der o r p la in  condensed skim  m ilk; th e  source of p ro te in  in  th e  feed 
of th e  anim als (vegetable or an im al). Several substances designed to reduce serum  drainage 
were added to  cream  before pasteu riza tion . Since th e y  w ere of som ew hat d o u b tfu l value, 
and since the  ad d itio n  of an y  substance  to  w hipping cream  is illegal in  m any  places, th e ir  
use canno t be recom m ended.
A w hipping tem p era tu re  of 40° produced a  b e tte r  w hipped cream  th a n  an y  h igher te m ­
peratu re; and  a separa tion  te m p era tu re  of 90° proved b e tte r  th a n  100 . T im e of add ing  
sugar w as im p o rta n t; b u t th e  ad d ition  of 5, 10, or 15 percen t of sugar a fte r  1 m inu te  of 
w hipping had  no d e trim en ta l effect. R econ stitu ted  cream  (b u tte r  an d  skim  m ilk hom o­
genized) w as less desirable  in  w hipping ab ility  an d  flavor th a n  fresh cream .
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Cream  com pletely frozen w hile in th e  hands of th e  producer (before processing) loses 
m ost of its  w hipping  p roperties; but cream  to ta lly  frozen a f te r  processing (for instance 
w hile s tand ing  on th e  custom er's  doorstep'» is only sligh tly  dam aged.
336 Apple C ider and  C ider P roducts. J . A. C lague and C. R. Fellers. 36 
pp. illus. N ovem ber 1936.
T o present results from  experim ents on several varieties of M assachusetts apples as well 
as w ork done by investiga to rs in o ther sta tes  and countries, is th e  object of this bulletin. 
T he chem ical com position  of ciders from  different varie ties of apples is given, w ith a com­
parison of factors determ in ing  q ua lity , and  suggestions for blending tw o or more varieties 
to  o b ta in  a  m ore desirable p roduct. T h e  bulletin  describes m ethods of pressing, clarifying, 
filtering, preserv ing , ca rbona ting , and  m aking concen tra ted  cider products. Uses for apple 
pom ace are  suggested, and  legal aspects of th e  alcoholic con ten t of ciders discussed, as well 
as th e  problem  of sp ray  residues and  th e  n u tritiv e  value of cider. A list of firms selling 
various kinds of equipm ent and supplies used in  cider m aking is appended.
337 O bservations and  E xperim ents w ith  N eurolym phom atosis and the Leu- 
kotic  D iseases. C. S. G ibbs. 31 pp . illus.
Eryth ro leukosis  and  myeloleukosis are  filtrab le v irus diseases which are more ap t to occur 
in  chiexens less th a n  a  year old th a n  in  older b irds. Predisposing factors appear to be mites, 
w arm  w eather, and  overcrow ding.
L ym pholeukosis is due to  a  histogenous cell found in the  liver, spleen, and portal blood 
of affected b irds. I t  w as tra n sm itted  from  diseased to  hea lthy  chickens by inoculating 
po rta l blood d irec tly  in to  the  blood stream  or th e  abdom inal cavity . There was no evidence 
th a t a  v iru s is involved.
N eurolym phom atosis (so-called av ian  paralysis) is also due to  a histogenous cell, similar to 
th a t  involved in  lym pholeukosis except th a t  it has a special predilection for the nervous 
system . E vidence is presented  th a t th e  disease is tra n sm itted  to th e  chicken through the 
egg by  th e  hen and  possibly by  the  rooster. In  th is  s tu d y  th e  disease was not so transmitted 
unless th e  rep roductive  organs were in filtra ted  w ith  neurolym phom atous cells. In  the case 
of th e  rooster, th e  disease m ay n o t be tra n sm itted  unless th e  cells a re  present in  the semen; 
b u t in  th e  hen th e  cells m ay pass d irec tly  from  th e  ovary  in to  the  developing ovule. This 
s tu d y  was concerned p rim arily  w ith  transm ission  of th e  disease through the egg, but this 
m ay  not be th e  only, or even th e  m ost im p o rtan t w ay it  is transm itted .
338 T he Effect of Processing on V itam ins in F ru its  and Vegetables — A 
Review . C. R . Fellers. 23 pp.
Frozen, canned, and  dried fru its  and  vegetables a re  very  widely consumed and form a 
considerable p ropo rtion  of th e  hum an  d ie ta ry . T h e  re ten tion  of the  vitam ins in these 
processed foods is of th e  g rea tes t hea lth  in te res t. T h is bulletin  sums up investigations 
carried  on in  o th e r labo ra to ries as  well as ex tensive s tud ies  in th is  field of research at this 
s ta tion .
C on tro l B u lle t in s
83 Six teen th  A nnual R ep o rt on E rad ica tio n  of Pullorum  Disease in Massa­
ch use tts . P o u ltry  D isease C ontro l L abora to ry . 8 pp. July 1936.
84 Inspection  of C om m ercial F ertilizers. H . D . H askins. 47 pp. October
1936.
85 Inspection  of C om m ercial Feedstuffs. Philip  H . Sm ith. 64 pp. October
1936.
86 Seed Inspection . F . A. M cL aughlin . 81 pp. Novem ber 1936.
87 Inspection  of A gricu ltu ral L im e P roducts. H. D. Haskins. 9 PP- 
D ecem ber 1936.
M eteo ro lo g ica l B u lle tin s
565-576, inclusive. M o nth ly  rep o rts giving daily  w eather records, together 
w ith m o n th ly  and  annual sum m aries. C. I. Gunness. 4 pp. eac
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R ep o rts  o f In v e s t ig a tio n  in  J o u r n a ls
N u m b er ed  C o n tr ib u t io n s
216 Resistance to Cladosporium fu lvn m . E . F . G uba . P h y to p a th . 16(4): 
382-386. 1936.
The breeding of greenhouse tom atoes  res is tan t to  leaf mold is receiving a t te n tio n  in 
several coun tries, and  it now appears  p robab le th a t  la rge-fru it tom atoes com pletely  res is­
ta n t to th e  disease will be developed.
221 The use of an electric steam  genera to r for th e  ste riliza tion  of d a iry  
utensils on th e  farm . H . G. L in dqu ist. M ilk P la n t M onth ly , Ja n u a ry
1936.
A sm all e lectric s team  genera to r for steriliz ing  dairy  utensils, now on th e  m arke t, is de­
scribed. I t  is s im ple in  construc tion , easy  to  opera te , and  requ ired  ab o u t 0.85 K W H  of 
current per hour. U tensils w ere rendered  p rac tica lly  sterile  in  from  4 to  7 m inu tes, and  
dried out in  a  few m inu tes a f te r  rem oval from  th e  sterilizer. I t  can  be used w ith o u t 
causing dust, d ir t , or odors, an d  w ith o u t any  increase in  fire hazard .
223 N utritive  value of th e  blue crab  (Callinectes sap idus) and  sand  crab
(Platyonichus ocellatus L atreille ). Vernon K. W atson  and  C arl R . Fellers. 
Amer. Fisheries Soc. T ran s . 65 (1935) :342-349. 1936.
T he sand crab  and  th e  b lue c rab  are  very  sim ilar in  chem ical com position and  food value. 
The m eat is a  h igh-pro te in  food, high in m ineral co n ten t and  a lk a lin ity , an d  of m edium  
calorific value. T h e  p ro te in  of b o th  species was approx im ate ly  equa l to  beef p ro te in  in 
biological value.
224 D etection and significance of Escherichia coli in com m ercial fish and 
fillets. F rancis P . Griffiths and  Jam es E . Fuller. A m er. Jou r. P ub . 
H ealth  26(3) :259-264. 1936.
Tw enty-six com m ercial haddock  fillets and  five ev iscerated  haddock  w ere b o ugh t a t  
local retail m a rkets  and  exam ined. T yp ical Escherichia coli w ere found on six teen  of the  
fillets and  on tw o of th e  ev iscerated  fish. F u rth e r  investiga tion  is recom m ended, to  s tu d y  
the possibility  of using th e  occurrence of Escherichia coli as an  index of th e  sa n ita ry  q ua lity  
of m arine fish and  fillets.
226 Inheritance of sexual m a tu r ity  in R hode Island  R eds. F . A. H ays. Sixth 
W orld's P o u ltry  Congress, B erlin-Leipsic 2 :34-38. 1936.
Crosses a re  repo rted  w ith in  th e  R hode Is lan d  Red b reed , using an  ea rly -m atu ring  p ro ­
duction-bred s tra in  and  a  la te -m atu rin g  exhib ition-b red  s tra in . I t  w as show n th a t  early  
m a tu rity  depends upon d om inan t genes, bo th  sex-linked and  au tosom al genes being in ­
volved. T h e  earliest m a tu rin g  pheno type resu lts  w hen bo th  the  sex-linked and  the  
autosom al gene a re  p resen t; th e  in te rm ed ia te  pheno type com es from  th e  presence of either 
the sex-linked or th e  au tosom al gene; and  th e  la te -m atu rin g  pheno types are  recessives 
lacking b o th  dom in an t genes for ea rly  m a tu rity .
229 Diagnosis of p lan t troub les w ith  d iphenylam ine. L inus H . Jones. P lan t 
Physiol. 11:207-209. 1936.
The d ipheny lam ine te s t  is frequen tly  used as  a  m eans of determ in ing  a  p la n t’s need for 
nitrogen. M any  te sts  m ade on d ifferent p a rts  of p lan ts  show ed in  general th a t  an  ac tive ly  
growing p lan t p a r t m ay  give a  negative te s t because th e  n it ra te  is being used in  grow th  and  
therefore does n o t accum ula te  in  the  ad jacen t tissues; w hile o lder p a r ts  of th e  p la n t w here 
active grow th  has ceased m ay  give a  positive te st. T h e  te s t is useful in diagnosing  p lan t 
troubles only  in cases w here n itra te s  a re  involved.
230 The physiology of sperm atozoa. R alph  W . Phillips. Am er. Soc. Anim . 
Prod. Proc. 1935:222-235. 1936.
A survey  of th e  li te ra tu re  on th e  physiology of sperm atozoa calls a tte n tio n  to  th e  fac t 
th a t know ledge is y e t scan ty  in  m any  phases of th e  problem . T h e re  is need for m uch 
fu rther w ork, particu la rly  w ith  farm  anim als, in  o rder to  develop  a  sound  basis for recom ­
m endations concerning  th e  m anagem ent an d  use of sires.
231 Chemical com position and ferm en ta tio n  s tu d ies of c itron . C. R . Fellers 
and E . G. Sm ith . Jou r. Agr. R esearch  53 ( l l) :8 5 9 -8 6 7 . 1936.
T he citron  is characte rized  by  high m oistu re; m edium  sugar, ash , and  fa t ;  an d  low 
fiber. A sh analysis  show s m odera te  am oun ts  of calcium , po tash , phosphorus, and  copper, 
b u t low  iodine. T h e  fresh unripe  c itron  is very  rich  in  v itam in  C, b u t li ttle  is re ta ined  in 
the  ferm ented  c itron  and  p robab ly  none in th e  cand ied  peel. T he v itam in  A co n ten t is
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ab o u t 0.B to  1 in te rn a tio n a l u n it in  th e  green fresh c itron  and  sligh tly  less in  the  candied 
peel. T h e  organism s responsible for th e  cha rac te ris tic  brine ferm en ta tion  w ere the  same as 
those previously  repo rted  for C orsican citron. A m ix tu re of glucose and  sucrose in the 
p reserv ing  sy rups gave a  b e tte r  p roduct th a n  sucrose alone.
Tim e in te rv a l betw een eggs of R hode Island  R ed pullets. F . A. Hays. 
Jo u r. Agr. R esearch  52 (8):633-638. 1936.
A sh o rt tim e in te rv a l betw een eggs during  th e  w in te r m onths was found to  be definitely 
associa ted  w ith  high annua l egg production. T h e  w in te r tim e in terval appears to  have 
value in  p red icting  w hat th e  egg record m ay be a t  the  close of th e  pullet laying year.
M icrobiological exam ination  of d ried  foods. J . A. Clague. Food Re­
search 1 (1) :45—59. 1936.
T h e  num ber of organism s on dried foods varies from  a few thousand  per gram as a 
m axim um  on dried fru its  to  several millions per gram  on dried vegetables. Artificial drying 
or dehyd ra tion  was m ore effective in  elim inating  yeasts  and  m aterially  reducing the 
num bers of b ac te ria  and  molds on fru its  th a n  on vegetables. T h e  m ethods used in the 
com m ercial d ehyd ra tion  of foods, how ever, should produce a  safe product, especially when 
it is considered th a t  m ost of these foods a re  cooked before being eaten.
T he efficiency of feed u tiliza tion  in lam bs. R alph  W. Phillips. Amer. 
Soc. Anim . P rod . Proc. 1935:161-163. 1936.
Marked variations exist in the efficiency with which lambs utilize feed. Definite con­
clusions regarding the inheritance of this efficiency cannot yet be drawn.
V acuum  determ ination  in all-glass canning jars. W . A. Maclinn and 
C. R . Fellers. Food R esearch 1 ( l) :4 l-4 4 . 1936.
T he vacuum  desiccator and  th e  w ate r d isp lacem ent m ethods of determ ining the vacuum 
in all-glass preserv ing  ja rs  are  described. B oth  m ethods are reasonably accurate, easy to 
m an ipu la te , and  have proved valuab le  in  th e  labo ra to ry  exam ination  of foods canned in 
glass.
V itam in C con ten t of raw , cooked, and canned rhubarb . J . A. Clague, 
C. R . Fellers, and W alter S tep a t. Am er. Soc. H ort. Sci. P roc.33:624-626.
1936.
R hubarb  is a  good source of v itam in  C. F resh , cooked, and  canned rhubarb yielded 
respectively  0.117, .032, and  .016 mg of ascorbic acid per gram , corresponding to  protective 
daily  feeding levels (for guinea pigs) of 4.3, 9, and  22.7 gram s.
Effect of shipping, freezing, and canning on the  ascorbic acid (vitamin C) 
co n ten t of peas. C. R . Fellers and W alter S tepat. Amer. Soc. Hort. 
Sci. Proc. 33:627-633. 1936.
Cooked fresh and  frozen peas a re  good sources of v itam in  C. W hile the canning process 
has a  m ore d es tru c tiv e  effect on th e  ascorbic acid of peas th a n  freezing, still enough remains 
in  th e  canned  p roduct to  co n s titu te  a  fair source of C.
E ffects of la te  sum m er and fall applications of n itrogen on fruit production 
in the  s traw berry . R . A. Van M eter. Am er. Soc. H ort. Sci. Proc. 33:401- 
404. 1936.
There is little indication that summer and fall applications of nitrogen were in any way 
either significantly beneficial or injurious under the not unusual conditions surrounding 
these experiments.
T he M ailing Clonal s tocks in re la tio n  to  M cIntosh  and W ealthy. J. K. 
Shaw. Am er. Soc. H o rt. Sci. P roc. 33:346-349. 1936.
W hether an y  of these “ s ta n d a rd ”  clonal s tocks are  enough superior to good seedling 
stocks to  w arran t th e ir  general use is y e t debatable .
A com parative  s tu d y  of certa in  presum ptive  m edia for testing raw waters. 
R alph  L. F rance. Jo u r. Am er. W ater W orks Assoc. 28 (6) :785—793. 1936.
T h e  use of lactose b ro th  w ith  confirm ation  of all positive presum ptive tubes by inocu 
la tion  in to  secondary  tubes  of B .G .B . b ro th  gave th e  highest to ta l number of recoveries of 
th e  coli-aerogenes g roup  from  th e  raw  w ate rs te sted . T h e  results indicate tha t this metho 
m ay prove th e  m ost sa tisfac to ry  for te sting  raw  pollu ted  waters.
Some stud ies on the  forcing of D elphinium . Harold E. White. Amer. 
Soc. H o rt. Sci. P roc. 33:653-564. 1936.
D elphin ium  Belladonna  can  be  sto red  a t  a  tem pera tu re  between 32 and 38 F. or 
eight w eeks ea rly  in  th e  sum m er and  be forced in to  bloom for November or Decern er.
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P lants w hich have flowered ap p a re n tly  will n o t bloom again  un til th ey  have been chilled, 
or a t  least they  requ ire  a  res t period longer th a n  is p ractica l for com m ercial purposes.
243 V itam in-C  co n ten t of d a iry  orange beverages. M . J . M ack, 0 .  R . Fellers, 
W. A. M aclinn, and  D . A B ean. Food R esearch  1 (3):223-230. 1936.
W hile som e da iry  orange beverages are  fair an tisco rbu tics , they  con ta in  on th e  average  
only o ne-ten th  as m uch v itam in  C as fresh  orange juice, an d  m any canno t even  be con­
sidered sa tisfac to ry  su b stitu te s  for fresh  o r canned  o range ju ice as carriers  of v itam in  C.
244 N um bers and un ifo rm ity  in experim ental lo ts. F . A. H ays. P o u ltry  Sci. 
15 (3^:235-238. 1936.
W hen annua l egg p roduction  is used as  th e  m easure of experim en tal resu lts, 100 b irds 
may co n s titu te  a  fair sam p le  in  an  im proved  flock, w hile considerab ly  g rea te r num bers are  
necessary in stock  n o t b red  for high fecund ity . S tan d a rd  constan ts , probable erro rs of 
means or of single d eterm inations , can  all be ca lcu la ted  w ith  accuracy  w hen each experi­
m ental lo t rep resen ts a  fa ir sam ple.
245 O xidation-reduction p o ten tia ls of soil suspensions in relation  to  acid ity  
and nitrification . M . C. D arnell, Jr ., and  W. S. E isenm enger. Jour. 
Agr. R esearch 53 (1) :73—80. 1936
Any change of p o ten tia l w ith  n itrification  is secondary  to  th e  effect of n itrification  on pH . 
T he add ition  of su lfa te  of am m onia or n it ra te  of soda was found to  have no con stan t effect 
on the  po ten tia ls  of suspensions of th e  soils. T h e  rap id  decom position of organic m a tte r  
brought ab o u t a  m arked fall of po ten tia l, ap p a re n tly  due to  oxygen depletion.
246 The indol tolerance of certa in  s tra in s  of th e  colon-aerogenes group. R alph
L. France. Jo u r. B act. 32 (2) :211—214. 1936.
T he ob ject of th is s tu d y  w as to  determ ine  w hether th e re  existed a  sufficiently w ide varia- 
ation in  th e  indol to lerance  of th e  various  m em bers of th e  coli-aerogenes g roup  to  be  of 
practical value. N o such v aria tio n  w as found, how ever.
247 A com parison of th e  chem ical com position of p astu re  grass w ith  a  m ixed 
concentrate. E m m e tt B en n e tt. Jour. D a iry  Sci. 19 (9) :623—629. 1936.
Results ind ica te  th a t  for th e  da iry  cow th e  d ry  m a tte r  of p a s tu re  grass in th e  vege ta tive  
s ta te  is com parab le w ith  co ncen tra ted  feeds, and  th a t  its  chem ical com position can  be so 
changed by  th e  app lica tion  of fertilizer th a t  it  approaches a  n itrogenous concen tra te  in 
character.
250 Susceptibility  of d ifferent stra in s  of ra ts  to  n u tritio n a l c a ta rac t. Helen S. 
M itchell. Jour. N u tr . 12 (51:447-453. 1936.
V ariations in th e  inc idence of c a ta ra c t in  d ifferent s tra in s  of ra ts  and  a t  d ifferent ages 
em phasize th e  necessity  for a  consistent experim ental procedure, a  re la tive ly  large num ber 
of observations, an d  a  consideration  of th e  suscep tib ility  to  c a ta ra c t of th e  s tra in  of r a ts  
used. I t  is qu ite  possible th a t  breed  differences in  th e  ra ts  m ay accoun t for th e  ap p a ren t 
discrepancy in  observations from  various laboratories.
251 Studies on th e  inheritance  of persistency. F . A. H ay s. G enetics 21:519- 
524. 1936.
Results from  crossing high an d  low  persistency  lines of R hode Is lan d  R eds show  th a t  
the dividing poin t betw een high and  low  persistency  pheno types lies close to  270 days. 
T h a t high persistency depends in inhe ritance  upon a  single d om inan t au tosom al gene is 
confirmed. In  breeding  opera tions  i t  is recom m ended th a t  th e  s ta n d a rd  for selecting b reed ­
ing stock  for high persistency be  placed well above a  270-day m inim um , because of ov er­
lapping in  phenotpyes.
252 Milk D rinks. J . H . F ran d sen . M ilk P la n t M onth ly . June  1936.
D irections are given for m ak ing  a  num ber of m ilk d rinks  w hich are  wholesom e, appe tiz ing , 
and  easily prepared.
255 Sodium a lg ina te  as a  stab ilizer in  m an u fac tu rin g  ice cream . M . J . M ack. 
Ice Cream  T rad e  Jou r. N ovem ber 1936.
Ice  cream  mixes con ta in ing  sodium  alg inate  w ere relatively  uniform  in  v iscosity , w hipped 
readily  to  th e  desired overrun  during  th e  freezing process, and  produced a  finished ice 
cream  of sm ooth  te x tu re  and desirable  m elting  characte ristic s. Sodium  alg inate , therefore, 
appears to  be a  sa tisfac to ry  stab ilizer w hen p roperly  incorporated  in to  th e  mix.
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258 B acteriological exam ination  of glassware or china for san ita ry  quality. 
C. R . Fellers, A. S. Levine, and E . W . H arvey . Am er. Jou r. Pub . Health 
26 (12):1211—1214. 1936.
A com parison of various m ethods for th e  bacteriological de term ination  of the  sanitary 
condition  of d rink ing  glasses and  ea ting  utensils showed th e  sw ab m ethod to  be the most 
satisfacto ry . P rac tica l te sts  of the  m ethod  showed i t  to  be rap id , simple, and  reliable. It 
should p ro 're useful to  hea lth  laborato ries as a  rou tine  m ethod for checking the  cleansing 
and  sterilization  of utensils in  estab lishm ents dispensing food and  beverages.
260 C om position and n u tritiv e  stud ies on blueberries. O reana A. Merriam 
and Carl R . Fellers. Food R esearch 1 (6):501-512. 1936.
A nalyses of fresh and  m oisture-free wild and cu ltiva ted  blueberries are  reported. The 
fru it con tained  from  1 to  2 un its  of v itam in  C and ab o u t 1 u n it of v itam in  A per gram. 
Frozen b lueberries con tained  as m uch v itam in  C as fresh, b u t defrosting was destructive 
to  th is  v itam in . C anning partia lly  preserved th e  v itam in  C. B lueberries contained onlya 
trace  of benzoic acid. W hen fed in 300-gram am ounts to  young men, they  did not lower the 
blood alkali reserve, nor did they  increase u rin a ry  acidity .
262 C ytospora canker of spruces. C. J . G ilgut. T w elfth  N a tl. Shade Tree 
Conf. Proc. 1936.
T h e  dying  of th e  lower lim bs of Colorado blue spruce, long considered a  natural occur­
rence due to  age, is here show n to  be caused  by  th e  fungus, Cytospora K unzei. The disease 
was produced artificially  by inoculation, b u t infection occurred only w hen wounds were 
m ade in  th e  bark . T h is is th e  m ost serious disease of Colorado blue spruce and Norway 
spruce in  M assachusetts, w here these trees are used extensively as ornam entals.
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Lead arsenate  for the  control of tu rf  insects. W . D . W hitcom b. Mass. Go 
Assoc. D iary . 1936.
Some observations on th e  overw intering  h ab its  of the  Am erican elm bark beet e.
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Ascorbic acid (v itam in  C) co n ten t of lim a beans as affected by  shipping, freezing 
and canning. (A b s tra c t. ' C. R . Fellers, W alter S te p a t and  G. A. F itz- 
gerald. Jo u r. B act. 32:359-360. 1936.
Report of trea tm e n t of unopened co n ta in er (for bacterio logical exam ination  of 
canned foods). C. R . Fellers. Jo u r. Assoc. Off. Agr. C hem . 19:430-431. 
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Vitamin C con ten t of d a iry  orangeades. M . J . M ack, C. R . Fellers, W . A. 
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Cranberries for hea lth . C. R . Fellers. N a tl. C ran . M ag. 1 (3):12—13. 1936.
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44-49. 1936.
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